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Did you k now ?

...  Tak ing colour picture s  w ith  th e  H ubble  
Space  Te le scope  is  m uch  m ore  com ple x th an 
tak ing colour picture s  w ith  a traditional 
cam e ra. For one  th ing, H ubble  doe sn't us e  
colour film  —  in fact, it doe sn't us e  film  at 
all. Rath e r, its cam e ras re cord ligh t from  th e  
unive rs e  w ith  spe cial e le ctronic de te ctors. 
Th e s e  de te ctors produce  im age s of th e  
cosm os not in colour, but in s h ade s  of black  
and w h ite .

Finis h e d colour im age s are  actually 
com binations of tw o or m ore  black -and-
w h ite  e xposure s  to w h ich  colour h as be e n 
adde d during im age  proce ss ing.

Th e  colours in H ubble  im age s, w h ich  are  
ass igne d for various re asons, are n't alw ays 
w h at w e 'd s e e  if w e  w e re  able  to vis it th e  
im age d obje cts in a space craft. W e  ofte n us e  
colour as a tool, w h e th e r it is  to e nh ance  an 
obje ct's de tail or to visualise  w h at ordinarily 
could ne ve r be  s e e n by th e  h um an e ye .



D e ar Canopus Re ade r,

In 19 26, in th e  ope ning paragraph  
of h is  now  class ic book  'Th e  Inte rnal 
Constitution of th e  Stars', Sir Arth ur 
Eddington lam e nte d:

"W h at appliance  can pie rce  th rough  
th e  outer layers of a star and  te st th e  
cond itions w ith in?"

Not so long ago, th e  answ e r w as 
finally re ve ale d: aste rose ism ology. 
W ith  th e  re sounding succe ss  of 
h e liose ism ology, it w as just a m atte r 
of tim e  be fore  scie ntists figure d out 
h ow  to look  at th e  ins ide  activitie s  of 
stars as w e ll.  Alth ough  th is  branch  
of scie nce  is  still tak ing baby ste ps, 
it w ill de finite ly ch ange  th e  w ay w e  
look  at ce le stial bodie s .  (More  
about th is  in a future  e dition.)

Th is  m onth  w e  tak e  a look  at th e  
H ST.  Talk ing of alte ring vie w s:  th e  
H ubble  Space  Te le scope  h as 
contribute d tre m e ndously tow ard 
th e  scie ntific k now le dge  base .  If 
you are  a H ubble -ite , th is  is sue  w ill 
probably h aving you nod your h e ad 

in agre e m e nt.  W h o w ill e ve r forge t 
th ose  first pixe ls be am e d back , 
slow ly m ate rialis ing into aw e som e  
graph ics?  Re ad in th is  e dition h ow  
im portant it re ally is  to save  H ubble  
from  de te rioration.

W ith  apologie s  to Sir Arth ur:

"It is th rough  H ubble th at th e  
h um an race  can pie rce  th rough  th e  
starry sk ie s and  se e  th e  jew els 
h id d en w ith in..."

Back  to Earth .  Anoth e r k ind of 
je w e l box is  w aiting to be  ope ne d at 
th e  annual ASSA Sym posium  to be  
h e ld in O ctobe r th is  ye ar.  Th e  
program m e  is  ch oc-a-bloc, cove ring 
q uite  a range  of topics - from  pure  
novice  to e xtre m e  fundi.  So, afte r 
re ading th is  is sue  of Canopus from  
cove r to cove r, go and fill in th at 
le ave  form  - you k now  you h ave  to 
join us from  th e  14th  to th e  16th  of 
O ctobe r!

Cle ar s k ie s  all th e  w ay,

M arièn n e

Se pte m be r Edition of 
Canopus

Publis h e d by th e  
Astronom ical Socie ty 
of South e rn Africa, 
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W e  w e lcom e  
contributions from  
our re ade rs.  To 

subm it article s, s h ort 
storie s  or any ne w s of 

inte re st, ple ase  e -
m ail th e  e ditor on 

m arie nne b@ m ilpark .c
o.za or fax us on 

+ 27 11 339  29 26.

D e adline  for 
contributions is  on 

th e  20th  of th e  
curre nt m onth  for th e  
ne xt m onth 's  e dition.

O pinions e xpre ss e d 
are  th ose  of 

individuals and not 
ne ce ssarily th at of 

ASSA, ASSA 
Joh anne sburg Ce nte r, 

th e  e ditor or 
com m itte e  m e m be rs 

of ASSA 
Joh anne sburg Ce nte r.

To tak e  a pe e k  at th e  
e le ctronic ve rs ion of 
th is  ne w sle tte r, surf 
to our w e bs ite  at 

w w w .assajh b.co.za

From  th e  e ditor
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In th is  is s ue ...

  2 ..... Le tte r from  th e  e ditor
  3 ..... Ch airm an's Ch at; ASSA Logo 

com pe tition announce m e nt
  4...... H ubble :  W h y it s h ould be  

k e pt going
  5 ..... A bit of h um our
  6 ..... H ubble :  Th e  oth e r s ide  of 

th e  coin
  7 ..... Intro to Arch ae o-Astronom y; 

Re sults of August Re ade rs' 
Poll

  

  8 ..... Snippe ts from  across th e  
globe

  9  ..... Early Cape  O bse rvations 
- th e  diffe re nce  a good clock  
m ak e s ...

10 ..... All you ne e d to k now  for th e  
ASSA Sym posium  in O ctobe r

11 ..... ESSA's re port on th e  Tsw aing 
crate r vis it

12 ..... Th e  Sk y th is  Month ; a fe w  
last-m inute  re m inde rs

I can s e e  clearly now  ...

O n th e  cove rpage :  Saturn's s e asons as capture d by th e  H ubble  Space  Te le scope



Afte r tw o w e e k s  of constant bom bardm e nt of 
O lym pic gam e s e ve nts, I couldn't but adm ire  
th e s e  fantastic ath le te s and th e  h undre ds, 
pe rh aps th ousands, of h ours of training th e y 
w ould h ave  put in to re ach  th e  standards th e y 
do.

And I starte d to th ink : "If th e re  w e re  an 
Astronom ical O lym pics, w ould I m ak e  th e  
South  African te am ?"  Th e  answ e r is  "probably 
not", but m aybe  at som e  point in m y life  - if th e  
carrot w as dangle d - I m ay h ave  put in th e  
h undre ds of h ours to atte m pt to m ak e  th e  te am .

But th at is  not th e  point.  W h at I saw  w as 
th ousands of pe ople  pe rform ing to th e  be st of 
th e ir abilitie s  and I re alize d th at m ost of us 
m ak e  ve ry little  e ffort to pe rform  as w e ll as w e  
can.  W e  pre fe r to drift along in our little  
com fort zone s, w ith  no atte m pt to be  as good 
as w e  poss ibly can.

Am ate ur astronom y in South  Africa today is  
ve ry diffe re nt to w h at it w as 20 ye ars ago. 
Th e re  are  far fe w e r pe ople  doing s e rious 
obse rving, and as th is  is  one  of m y pass ions in 
life , I h ope  in th e  ne xt ye ar or so to try 
pe rsuading som e  of our m e m be rs to do som e  
s e rious astronom y - th ings th at you can do in 
your back yard w ith  a sm all te le scope , or e ve n a 
pair of binoculars, lik e  obse rving variable  stars 
and lunar occultations.

So be  pre pare d!  You m igh t just be  te m pte d 
into doing som e  fun th ings you didn't k now  
e xiste d...

Till w e  m e e t again,

Brian

Ch airm an's Ch at

by Brian Frase r

W h at about s om e  As tro 
Gam es ?

ASSA logo com petition 
announced

Th e  ASSA Council h as agre e d th at a 
com pe tition is  to be  h e ld to de s ign a ne w  
logo for th e  Socie ty.  Th e  logo s h ould be  
distinctive , uniq ue  and re pre s e ntative  of 
astronom y in South e rn Africa.  For m ore  
inform ation on th e  h istory of astronom y in 
South e rn Africa and th e  Socie ty's 
obje ctive s, vis it w w w .saao.ac.za/assa.  All 
m e m be rs are  invite d to subm it e ntrie s  
w h ich  m ay be  e -m aile d to 
m acie j@ ifr.sun.ac.za or poste d to ASSA 
Logo Com pe tition, PO  Box 9 , O bse rvatory 
79 35, South  Africa.

D e adline : To be  re ce ive d be fore  Nove m be r 
1, 2004.

Th e  w inning e ntry w ill be  announce d 
be fore  January 1, 2005 and th e  w inne r w ill 
re ce ive  a prize  to th e  value  of R250. 
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M em bers h ip Renew al
- A Re m inde r to All

Ple ase  re m e m be r to re ne w  your m e m be r-
s h ip for 2004-2005!
Form s are  available  on th e  w e bs ite , or 
from  Ch ris  Pe nbe rth y on re q ue st.
Norm al m e m be r: R125.00
Fam ily: R150.00
Minors, Pe ns ione rs &  Stude nts: R62.50
Joining fe e  for ne w  m e m be rs: R50.00
Note  th at th e  subscription pe riod corre s -
ponds to th e  Ce ntre 's  adm inistrative  ye ar, 
i.e . 1 July 2004 to 30 June  2005.



4

W h y W e  M us t Defend 
H ubble

A fe w  space  advocate s h ave  re ce ntly q ue s -
tione d w h y th ose  w h os e  prim ary conce rn is  
to furth e r th e  h um an e xploration and s e ttle -
m e nt of space  s h ould figh t to save  an astro-
nom y proje ct.

Th e  answ e r to th is  is  straigh tforw ard. 
H ubble  m ust be  de fe nde d be cause  th e  abor-
tion of th e  H ubble  program m e  w ould be  a 
crim e  against scie nce . Furth e rm ore , th e  
grounds give n for de s e rting H ubble  are  irra-
tional, and constitute  a form  of m oral cow -
ardice , th at if acce pte d as th e  bas is  of space  
policy, w ould absolute ly pre ve nt any h um an 
m iss ions to th e  Moon, Mars, or anyw h e re  
e lse .  Th e s e  points are  e xplaine d in gre ate r 
de tail be low :

1.  A Crim e  Against Scie nce :

Th e  H ST is, as e xplaine d in m ore  de tail in 
th e  appe nde d talk ing points, th e  m ost pro-
ductive  scie ntific program m e  in h um an h is -
tory.  It h as re volutionis e d astronom y, and 
m ade  discove rie s  th at h ave  cause d us to rad-
ically re vis e  our conce pt of th e  nature  of th e  
unive rs e .

2.  D e s e rting 
H ubble  is  Irration-
al:

Giving up on 
H ubble  m ak e s  
no s e nse .  Give n 
th e  com m itm e nt 
to continue  fly-
ing th e  Sh uttle  
program m e  
th rough  2010, 
adding th e  tw o 
Sh uttle  fligh ts re -
q uire d to up-
grade  H ubble  
and th e n re -
boost it to m ak e  
it ope rational 
th rough  2015 
w ould only add 

about 1% to th e  Sh uttle  program m e 's  cost, 
w h ile  incre as ing its scie nce  re turn by s e ve ral 
orde rs of m agnitude .

Th e  safe ty argum e nt give n for cance lling 
Sh uttle  fligh ts to H ubble  w h ile  allow ing th e m  
to ISS is  also w ith out rational basis .  It is  
true  th at w h e n flying to th e  ISS, th e  cre w  
h as a safe -h ave n on orbit, w h ich  is  not avail-
able  to H ubble  fligh ts.  H ow e ve r, H ubble  m is -
s ions le ave  th e  Cape  flying e ast-south e ast, 
w h ile  launch e s  to ISS go north e ast.  Th us, in 
th e  e ve nt of a launch  abort, H ubble  m is s ions 
can ditch  in w arm  tropical w ate rs w h ile  ISS 
fligh ts m ust com e  dow n in th e  frigid North  
Atlantic, w h e re  th e  cre w 's  ch ance s for surviv-
al w ould be  m uch  le ss.

Furth e rm ore , be cause  ISS fligh ts tak e  off 
w ith  m uch  h e avie r payloads th an H ubble  
fligh ts, th e y re q uire  full functionality of all 
th re e  e ngine s  for ne arly 100 se conds longe r 
th an H ubble  m is s ions - if th e y are  to pe r-
form  an abort-to-orbit.  Th is  m ak e s  landing 
in th e  drink  on ISS m iss ions conside rably 
m ore  lik e ly.

Th e  Cat's Eye  Ne bula as tak e n by H ubble

(h ttp://h ubble site .org)
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You m igh t be  an 
Am ateur As tronom er if:

1.  You th ink  th at not ge tting e nough  
sle e p at nigh t is  a good th ing.

2.  You as k  your optom e trist about 
th e  availability of H -Alph a Sunglasse s .

3.  You ce ntre  your vacation tim e  
around th e  Ne w  Moon.

4.  You don't buy a h ouse  until you've  
h ad a ch ance  to s e e  h ow  dark  th e  
ne igh bourh ood ge ts at nigh t.

5.  You build your dre am  h om e  w ith  a 
roll-off roof (or ide ally, a rotating 
dom e  roof).

6.  Som e body as k s  you w h e re  you 
live  - and you te ll h im  th e  latitude  and 
longitude  of your h ouse .  

7.  All th e  nigh t ligh ts in your h ouse  
are  re d.

8.  You've  nam e d your k ids and pe ts 
afte r stars or conste llations.

9 .  A pair of binoculars and a sm all re -
fractor are  alw ays in your trunk , just 
in case .

10.  Your ne igh bourh ood s e e m s to al-
w ays h ave  m ore  th an its s h are  of non-
functioning stre e tligh ts.

11.  W h e n you tak e  a ne w  ve h icle  for 
a te st drive , th e  first th ing you do is  
run by h om e  to s e e  w h e th e r your te le -
scope  w ill fit in th e  trunk .

12.  You spe nd m ore  m one y pe r ye ar 
at your favourite  optics store  th an you 
do at Pick & Pay.

13.  You h ave  a prope ns ity for buying 
toys th at glow  in th e  dark .

Finally, NASA calculations s h ow  th at th e  dange r of 
fatal im pacts by m icro-m e te ors and orbital de bris  to 
be  ove r 60% gre ate r on ISS m iss ions th an H ubble  m is -
s ions. If w e  put th is  inform ation toge th e r w ith  th e  fact 
th at only tw o Sh uttle  m is s ions are  ne e de d to m ak e  
H ubble  ope rational for anoth e r de cade , w h ile  ove r 
20 are  ne e de d to com ple te  th e  ISS, it is  appare nt 
th at th e  ris k  ass e s sm e nt of th e  H ubble  program m e  is  
e xagge rate d.

3.  H ubble  D e s e rtion Pre ve nts H um an Exploration:

D e s e rtion of H ubble  discre dits th e  h um an space fligh t 
program m e , be cause  H ubble  is  th e  one  e xam ple  to-
date  w h e re in th e  h um an space fligh t program m e  can 
s h ow  m ore  scie nce  re turn pe r dollar th an robotic 
space craft.  For e xam ple , H ubble , including its four 
Sh uttle  support m iss ions to date , h as cost about 
tw ice  as m uch  as th e  Galile o probe  to Jupite r, but it 
h as produce d at le ast a h undre d tim e s  th e  scie nce  re -
turn.

Fle e ing from  H ubble  is  fle e ing from  th e  h um an space  
fligh t's program m e  prim ary scie ntific accom plis h m e nt. 
Th e  cost of re tre at is  m uch  w orse  th an th at, be cause  
th e  space  age ncy is  now  proposing to be gin a pro-
gram m e  of h um an e xploration to th e  Moon and 
Mars.  Ye t, it is  pate ntly obvious th at a h um an m is -
s ion to th e  Moon or Mars cannot be  done  at a low e r 
le ve l of ris k  th an th e  Sh uttle  m is s ion to th e  H ubble .

So, if w e  don't h ave  th e  guts to go to H ubble , w e  are  
not going to th e  Moon, Mars, or anyw h e re  e lse . 
And if w e  are  not going to e ngage  in h um an inte rplan-
e tary trave l, th e n th e  prim ary rationale  for th e  Space  
Station program m e  - le arning about th e  e ffe cts of 
long-duration space fligh t on h um an ph ys iology - 
lose s  its foundation as w e ll.

Conclusion:

Ultim ate ly, th e  q ue stion of w h e th e r w e  ris e  to th e  ch al-
le nge  of th e  H ubble  upgrade  m is s ion is  not one  of 
th e  te ch nicalitie s  of Sh uttle  fligh t safe ty, but of socie t-
al value s.  If h um ans are  to e xplore  space , cow ardice  
is  not an option.  It s  not a m atte r of ignoring ris k s, 
but of facing th e m , and k now ing th e  odds,brave ly put-
ting it on th e  line  to do w h at h as to be  done .  Th is  is  
th e  h um an q uality k now n as courage .  It h as be e n th e  
prim ary re q uire m e nt for e ve ry s ignificant ach ie ve m e nt 
of h um anity to date , and it w ill be  th e  spirit ne ce ssary 
if w e  are  to go to Mars.

Inform ation e xtracte d from  th e  Mars Socie ty 

(h ttp://w w w . m ars socie ty. org/ne w s/2004/0202.asp)



Th e  H ubble  Space  Teles cope  
is  ailing

...Q uite  unsurprising conside ring its 
h arsh  e nvironm e nt

by Ch ris  Ste w art

Fortunate ly, th e  H ST w as de s igne d for in-orbit 
s e rvice . In its 14-ye ar h istory, th is  h as paid 
divide nds - s e rvice  m is s ions circum ve nte d th e  
initial proble m s cause d by an im prope rly 
figure d prim ary m irror, re place d age ing 
com pone nts w ith  ne w e r be tte r one s and turne d 
it into a spe ctacularly succe ssful orbiting 
obse rvatory.

But th e  last s e rvice  m is s ion took  place  in 
2002, and s ince  th e n th e  s h uttle  disaste r h as 
prom pte d NASA to cance l planne d s e rvicing 
m iss ions on th e  bas is  of safe ty. Th is  h as cause d 
an outcry by th e  scie ntific com m unity and th e  
public alik e . Apart from  th e  scie ntifically 
valuable  output, pe ople  h ave  be com e  
accustom e d to re ce iving e ve r m ore  im pre ss ive  
and ae sth e tically ple asing im age s th at piq ue  
th e ir curios ity and fe e d an innate  ne e d for 
be auty.

"Save  H ub b le " is th e  rallying cry.
Ye t NASA's safe ty conce rns are  valid, and 
budge t constraints a re ality. Le ft to its ow n 
de vice s, th e  space craft's syste m s w ill 
progre ss ive ly fail until it is  unable  to point, le t 
alone  im age . Eve ntually, it w ill fall into th e  
Earth 's  atm osph e re  and burn up.

Locate d in a low -Earth  orbit (ne ce ssary to 
e nable  s e rvicing m iss ions by th e  Sh uttle , w h ich  
h as a ce iling of m aybe  400k m ), H ubble  is  
ine vitably subje cte d to atm osph e ric drag. It h as 
no built-in capability to boost its orbit, and 
le ve n if it did th e  fue l w ould e ve ntually run out. 
W ith out inte rve ntion, it is  doom e d. So at th e  
ve ry le ast, a "controlle d de -orbit" is  ne ce ssary. 
Th at's a e uph e m istic w ay of stating th at th e  
public liability of h aving th e  th ing fall on a 
populate d are a is  too h orre ndous to 
conte m plate , so "som e th ing m ust be  done ". 
(Ch ick e n Little  w as righ t!)

H ubble  w as built w ith  th e  e xpe ctation th at th e  
Sh uttle  w ould be  available  to look  afte r it. It 
w as e ve n de s igne d to be  launch e d by th e  
Sh uttle , s ize d to m axim ally utilis e  th e  Sh uttle 's 

cargo bay s ize  and lift capability.

W ith  no Sh uttle , w h at to do?
Th e  "obvious" answ e r is  to build on th e  robotic 
capabilitie s  th at h ave  be e n building m om e ntum  
in th e  de cade s s ince  H ubble  w as originally 
de s igne d. Virtually autonom ous m ach ine s  h ave  
re ce ntly e njoye d gre at succe ss  as robotic 
e xplore rs in space , and re m ote  m anipulators 
(e xe m plifie d by th e  robot arm s us e d on th e  
Sh uttle  and th e  ISS) h ave  prove n th e ir w orth .

A fe w  m is h aps as ide , th e  Russ ians h ave  h ad fair 
succe ss  w ith  unm anne d supply craft, dock ing 
th e m  by re m ote  control w ith  m anne d space  
stations. Ye t, th e re  are  m any ch alle nge s - 
H ubble  is  large  and com plicate d. Th us far, 
h um an inge nuity and adaptability h ave  carrie d 
th e  day, as unfore s e e n proble m s and 
circum stance s h ave  be e n e ncounte re d during 
pre vious s e rvicing m iss ions.

Th e  q ue stion is  w h e th e r w e  are  far e nough  
advance d for robotics to do th e  job, and if w e  
are  not, w h e th e r funding and de te rm ination w ill 
se e  us th rough  in tim e . A ye ar ago, th e  odds 
w e re  against it. Now , m ore  e xpe rts are  gaining 
confide nce  and th e  m ove m e nt is  gaining 
m om e ntum .

Tim e  w ill te ll.
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FAQ H ubble

W h y is th e  H ub b le  in troub le ?

In January 2004, it w as une xpe cte dly 
announce d th at a planne d s h uttle  m is s ion 
to s e rvice  th e  H ubble  w ould be  cance lle d, 
s e nte ncing it to a pre m ature  de ath  in 
about 2007.

W h y w as th e  se rvice  m ission 
cance lle d?

Safe ty conce rns w as cite d, but it look s 
m ore  lik e  a plan to com m it all sh uttle  
fligh ts to com ple ting th e  space  station.  All 
sh uttle s could th e n be  re tire d, fre e ing up 
funds for Pre s ide nt Bus h 's  plan to s e nd 
astronauts to th e  Moon and Mars.



In 2002, CNN re porte d on Rich ard W ade 's  h ypoth e s is  th at th e  m yste rious Z im babw e  ruins once  
s e rve d as an astronom ical obse rvatory to track  e clipse s, solstice s  and an e lusive  e xploding star.

Se ve ral of th e  stone  m onolith s  at th e  Z im  Ruins, for e xam ple , line  up w ith  ce rtain brigh t stars in 
th e  conste llation O rion as th e y ris e  on th e  m orning of th e  s h orte st day of th e  ye ar, th e  w inte r sol-
stice .  Anoth e r contains m ark ings th at coin-
cide  w ith  orbital patte rns of 
Earth  and Ve nus, 
w h ich  could be  us e d to 
fore cast e c- lipse s .  H istor-
ic re cords m ak e  no m e ntion of it, an 
om iss ion th at is  not surpris ing give n th e  fact th at th e  dying star appe are d ove r 
th e  South e rn H e m isph e re , at a tim e  w h e n virtually no lite rate  culture s  w h e re  pre s e nt.  But oral le -
ge nds in th e  re gion le nd cre de nce  to th e  supe rnova ide a - th e  Se na pe ople  of Z im babw e  h old 
th at th e ir ance stors m igrate d from  th e  north  by follow ing an unusually brigh t star in th e  south e rn 
s k ie s .

Find out m ore  about th is  fascinating topic at th e  Month ly M e e ting, on W e dne sday th e  8th  of 
Se pte m be r at 20h 00.
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Talk  at th e  08 Se pte m b e r m e e ting: 
 'Arch e o-Astronom y of Gre at Z im b ab w e ', 

pre se nte d b y Rich ard W ade .

Augus t Readers ' Poll
W h at advice  did our re ade rs give  to 
novice  astronom e rs?  H e re  are  som e  

opinions:

1.  Atte nd a local star party.

Th e  point of going to a star party is  to ge t a 
re alistic vie w  of w h at is  truly vis ible  th rough  an 
am ate ur te le scope . A lot of pe ople  h ave  th e  
m isconce ption th at be autiful colour im age s are  
vis ible  th rough  th e  e ye pie ce  and th at is  s im ply 
not true . Th e  oth e r re ason is  th at e ve ryone  h as 
q ue stions and th e re  is  no place  be tte r th an a 
star party to ge t re alistic answ e rs about 
e q uipm e nt and th e  s k y.

2.  Le arn your w ay around th e  sk y w ith  
a good b ook  and a pair of 
b inoculars.

Th is  can be  done  e as ily w ith  a w e ll ch ose n 
book  w ith  star m aps and a pair of binoculars. 
O nly th e n if your inte re st grow s and doe s not 
w ane , is  it w is e  to buy a te le scope .  Try it: Go 
outside  e ve ry cle ar nigh t w ith  a s e t of star 
ch arts and le arn your w ay around th e  s k y.

Th e n, w h e n tim e  com e s to start e xploring m ore  
in de pth , you don't h ave  to w orry about ge tting 
lost trying to m atch  a de e p-s k y obje ct's 
location w ith  its pos ition on a star ch art.

3.  Join Je rom e 's Be ginne rs Classe s.

Th is  class h as th e ore tical as w e ll as obse rving 
s e s s ions w h e re  th e  ne oph yte  w ill h ave  frie ndly 
h e lp w ith  q ue stions and h ands-on e xpe rie nce  
w ith  m any type s of astronom ical e q uipm e nt.

4.  Just look  at th e  stars and e njoy it 
first.

D on't ge t too caugh t up in all th e  diffe re nt 
th ings pe ople  w ant you to buy (alth ough  th e re  
are  a lot of good th ings to buy).  And ne ve r 
forge t h ow  be autiful th e  nigh t s k y is .

5. Le arn w h at astronom y is all ab out.

Le arn h ow  to re ad e le m e ntary star ch arts, w h at 
de scriptions of te le scope  type s actually e ntail, 
bas ic astronom ical te rm s, type s of astronom ical 
obje cts, and so forth .  Th at k now le dge  could 
prove  to be  a ne ce ssary pre re q uis ite  to 
succe ssful and e njoyable  stargazing.

6. Join th e  ATM  Class

Th e  Te le scope -Mak ing Class is  for th ose  w h o 
are  m ore  te ch nically m inde d and appre ciate  a 
h ands-on e xpe rie nce .  Se e  th e  stars th rough  
your ow n h andm ade  scope , now  th e re 's  
som e th ing!

Topic id ea from  Astronom y Com m unity:
h ttp://www.astronom y.com  ©  2004 Kalm bach  Publish ing Co.



Aste roid dange r to vanish  in 30 
ye ars

O ne  of th e  gre ate st th re ats to th e  future  
of th e  h um an race  - a collis ion be tw e e n 
Earth  and a large  aste roid - w ill large ly 
disappe ar w ith in th e  ne xt 30 ye ars, an 
e xpe rt in th e  fie ld pre dicte d on Monday. 
A ne w  ge ne ration of aste roid-h unting 
te le scope s w ill allow  astronom e rs soon to 
de te ct and trace  9 9  pe r ce nt of ne ar-
Earth  obje cts th at could e ndange r th e  
plane t, according to Be nny Pe is e r, of 
Live rpool Joh n Moore s Unive rs ity. 

- Th e  Tim e s

It's te le porting, Jim ...

...But not as w e  k now  it! It's  not q uite  
Star Tre k , but Austrian scie ntists took  a 
ste p into th e  future  w h e n th e y 'be am e d' 
th e  prope rtie s  of a particle  600 m e te rs 
unde rne ath  th e  Rive r D anube . Th e  
e xpe rim e nt offe rs th e  be st e vide nce  ye t 
th at te le portation is  poss ible  - at le ast at 
an atom ic le ve l.

- Tim e s

Antarctic crate rs re ve al aste roid 
strik e

Scie ntists from  D e lft Unive rs ity in th e  
Ne th e rlands h ave  us e d sate llite s to 
discove r h uge  crate rs unde r th e  Antarctic 
ice  s h e e t th at w e re  cause d by an aste roid 
as big as th e  one  be lie ve d to h ave  w ipe d 
out th e  dinosaurs 65 m illion ye ars ago.

- Guardian, Tim e s

Acid rain not all b ad

Acid rain can be ne fit th e  e nvironm e nt by 
block ing one  of th e  m ost pow e rful 
gre e nh ouse  gase s, scie ntists said 
ye ste rday. Re s e arch  le d by Vince nt Gauci, 
from  th e  O pe n Unive rs ity's de partm e nt of 
e arth  scie nce s, s h ow s th at th e  sulph ur in 
acid rain dram atically re duce s th e  natural 
production of m e th ane , re sponsible  for 
an e stim ate d 22% of th e  gre e nh ouse  
e ffe ct th at is  caus ing global w arm ing.

- Th e  Guardian

NASA launch e s first m e rcury 
m ission in th re e  de cade s

NASA launch e d its first m is s ion to th e  
plane t M e rcury in a ge ne ration e arly on 
Tue sday, one  th at scie ntists h ope  w ill strip 
aw ay m uch  of th e  m yste ry surrounding th e  
tiny plane t close st to th e  sun. Th e  
M e ss e nge r space craft, riding a Boe ing Co 
D e lta 2 rock e t, blaze d across th e  nigh t 
tim e  s k y above  Florida's Cape  Canave ral 
Air Force  Station as th e  m is s ion got 
unde rw ay w ith  lift off at 2:16 a.m . Easte rn 
D ayligh t Tim e . 

- Re ute rs

Snap, crack le , b ig b ang, it's a ne w  
unive rse

Scie ntists h ave  de vis e d th e  sm alle st 
num be r in h istory to e xpre ss  th e  ch ance s 
of a re pe tition of th e  Big Bang occurring 
in a bow l of rice  crispie s . According to th e  
Ne w  Scie ntist m agazine , ph ys icists at th e  
Unive rs ity of Ch icago h ave  calculate d th at 
th e  ch ance s of such  an e ve nt as one  
divide d by te n to th e  pow e r of 1,056 
(rough ly, one  divide d by one  follow e d by 
100 m illion trillion trillion trillion trillion 
nough ts).

- Tim e s

4X4s b lam e d for dust th at 
th re ate ns w orld

Four-w h e e l-drive  ve h icle s are  contributing 
to an incre ase  in dust in th e  atm osph e re , 
w ith  pote ntially se rious conse q ue nce s for 
h um an h e alth  and clim ate  ch ange  (not to 
m e ntion am ate ur astronom y! -Ed), 
according to re s e arch  by Andre w  Goudie , 
profe ssor of ge ograph y at O xford 
Unive rs ity. Th e re  h as be e n a te nfold 
incre ase  ove r th e  past 50 ye ars in th e  
q uantity of dust be ing blow n across th e  
w orld from  part of th e  south e rn Sah ara, 
th e  s ingle  gre ate st source  of th e  proble m , 
w h ich  h as be e n m ade  w orse  by an e ffe ct 
labe lle d "Toyotarisation".

- D aily Te le graph , Guardian
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Early Cape  Obs ervations
by Etie nne  van Z yl

A group of s ix Je suit Fath e rs, s e nt on a scie ntific 
and re ligious m is s ion to Siam  by Fre nch  King 
Louis X IV, vis ite d th e  Cape  for a w e e k  at th e  
be ginning of June  1685.   Th e  note s by one  of 
th e s e , Guy Tach ard, give  inte re sting de scriptions 
of th e  Cape  at th e  tim e  and re late s h ow  th e y 
m ade  som e  obse rvations from  th e re .   O n th e ir 
arrival, th ings did not ge t off to an am icable  
start, as th e re  w as a m isunde rstanding re garding 
th e  custom ary salute  - e ve ntually re solve d by 
th e  castle  firing s e ve n canon s h ots, th e  Adm iral 
se ve n, and th e  oth e r s h ips five .   Th is  little  
m atte r be ing s e ttle d, th e  Fre nch  w e re  h ospitably 
tre ate d and a pavilion in th e  Com pany Garde ns 
w as put at th e ir disposal.

Th e y brough t th e ir instrum e nts as h ore , th e ir 
astronom ical obse rvations e vok ing k e e n inte re st 
from  th e  officials of th e  D utch  East India 
Com pany, and s e ve ral, including Monsie ur van 
de r Ste l, cam e  to look  th rough  th e ir te le scope .

W h e re as navigators could e stim ate  latitude  w ith  
re lative  e as e  by m e asuring th e  altitude  of polar 
stars, de te rm ining longitude  w as substantially 
m ore  difficult.   Th e  Je suits' atte m pt at 
de te rm ining th e  longitude  of Cape  Tow n is  
th e re fore  ve ry inte re sting.  Extracts of Tach ard's 
note s, q uote d from  Early Fre nch  Calle rs at th e  
Cape  by Edw ard Strangm an, give  an ins igh t into 
th e ir findings:

2 June  1685:   A s e conds-pe ndulum , m ade  in 
Paris  by Monsie ur Th ure t, h aving be e n s e t as 
ne ar to th e  true  tim e  as w e  could gue ss, w e  
be gan th e  follow ing obse rvations.   At th re e  
m inute s past e le ve n, by th is  as ye t uncorre cte d 
clock , th e  first sate llite  appe are d distant from  
Jupite r at little  le ss  th an th e  plane t's diam e te r. 
Th rough  th e  te le scope , on th e  plane t its e lf, w e  
obse rve d tw o paralle l bands, th e  w ide r one  
tow ards th e  south e rn e dge , and th e  narrow e r 
tow ards th e  north e rn.  At 11.57'.30" o'clock  
th e  first sate llite  w as be ginning to touch  th e  rim  
of Jupite r.  At 11.58'.50" o'clock  th e  sate llite  
h ad disappe are d.   W e  took  th e s e  obse rvations 
w ith  an e xce lle nt tw e lve -foot te le scope  m ade  by 
th e  late  Monsie ur Le  Bas.   Th e  tim e s  give n are  
th ose  of th e  uncorre cte d clock .   W e  continue d 
obse rving Jupite r until five  m inute s past tw o in 
th e  m orning, w h e n it disappe are d be h ind th e  

Lion Mountain, by w h ich  our vie w  w as bounde d 
on th e  W e st.    O n th at nigh t, th e re fore , w e  
w e re  unable  to w itne ss  th e  e m e rs ion of th e  first 
sate llite .

O n th e  nigh t of th e  3rd of June , as w e  h ad no 
spe cial obse rvations to tak e , w e  e xam ine d som e  
of th e  fixe d stars th rough  th e  tw e lve -foot 
te le scope .   Th e  foot of th e  Cross s h ow n in 
Baye r is  a double  star, th at is  to say, it is  
com pose d of tw o brigh t stars, distant one  from  
th e  oth e r th e ir diam e te r's  w idth , som e w h at lik e  
th e  m ost north e rly of th e  Tw ins.   A th ird star, 
sm alle r and a little  furth e r aw ay, also be longs to 
th e  group.   Unde r th e  cross, in th e  M ilk y W ay, 
th e re  are  s e ve ral patch e s  w h ich  in th e  te le scope  
appe ar to be  fille d w ith  an infinity of stars.   Th e  
tw o Clouds th at are  ne ar th e  South  Pole  do not 
appe ar to be  a m ass of stars lik e  Prae s e pe  in 
Cance r, nor are  th e y a som bre  ligh t lik e  th e  
ne bula in Androm e da.   Th rough  th e  big 
te le scope  ne xt to noth ing can be  s e e n, alth ough  
to th e  nak e d e ye  th e y s e e m  q uite  w h ite , 
e spe cially th e  bigge r cloud.

Noth ing in th e  s k y is  so be autiful as th e  
conste llations of Ce ntaurus and Argo.   Close  to 
th e  Pole  th e re  are  no brigh t stars, but th e re  are  
q uantitie s  of little  one s.   Baye r and th e  oth e r 
book s th at spe ak  of th e m  om it s e ve ral, and th e  
m ajority of th ose  th e y give  are  not locate d in 
th e ir righ t positions.

4 June :  For th is  (de te rm ining th e  longitude  of 
Cape  Tow n) w e  base d our calculation on th e  
e m e rs ion of th e  first sate llite  of Jupite r, w h ich , 
on th e  h orizon of Paris, w as due  to occur at 
8.25'.40" o'clock  in th e  e ve ning.   H aving 
obse rve d th at it took  pace  at th e  Cape  at 
9 .37'.40" o'clock , w e  found a diffe re nce  of one  
h our and tw e lve  m inute s be tw e e n th e  m e ridians 
of th e  tw o place s.   Th is  diffe re nce , conve rte d 
into de gre e s, give s e igh te e n.  Conse q ue ntly th e  
m aps are  de fe ctive  and place  th e  Cape  ne arly 
th re e  de gre e s  m ore  to th e  East th an it is  in 
re ality.

Today w e  are  w e ll fam iliar w ith  th e  obje cts 
de scribe d by Tach ard above .   Th e  actual 
diffe re nce  in longitude  be tw e e n Paris  and Cape  
Tow n is  16 de gre e s .   Th e  re sult obtaine d in 
th is  obse rvation (18 de gre e s) is  th e re fore  
s ignificantly flaw e d, large ly due  to th e  lack  of an 
accurate  clock  rath e r th an any s h ortcom ing in 
th e  proce dure .



ASSA Sym pos ium  20 0 4
Program m e  of Events

Th ursday 14 O ctob e r 2004

09 :00 Re gistration &  W e lcom e
09 :30 D r Ke lvin Ke m m ,

Topic to be  advis e d
10:15 Ian Glass - SAAO ,

'Re ce nt Studie s  of M ira and Se m i-

Re gular Variable s'
11:00 Te a
11:30 D r Barbara Cunow  - UNISA, 

'Stars and D ust in Galaxie s '
12:15 Magda Stre ich e r - Am ate ur JNB,

'D e e p Sk y W aarne m ings' (Afr.)
13:00 Lunch
13:45 D r D e rck  Sm its - UNISA,

'D e te rm ining th e  Prim ordial 
H e lium  Abundance '

14:30 Prof Raube nh e im e r - PU for CH E,
'Th e  H ESS gam m a ray te le scope '

15:15 Te a
15:45 Tim  Coope r - Am ate ur PTA,

'Analysis  of Com e t Brigh tne ss  
Be h aviours from  ASSA O bs'

16:15 Joh an van D e lft - Am ate ur BFN,
'Solar Activity and Clim atic 
Ch ange '

Friday 15 O ctob e r 2004

09 :00 Morning Coffe e  &  Re gistration
09 :30 Ph il Ch arle s - D ire ctor SAAO ,

Topic to be  advis e d
10:15 D r Pie te r Kotze  - H e rm anus 

Magne tic O bse rvatory,

'Living on a giant m agne t'
11:00 Te a &  Group Ph oto
11:30 D r Barbara Cunow  - UNISA,

'Saturn ove r th e  ye ars'
12:15 Brian Frase r &  Tim  Coope r

- Am ate urs JNB,
'A W  Robe rts - Th e  m an and h is  
obse rvations'

13:00 Lunch
13:45 D r Roge r Gibson - W ITS,

'D e e p Im pact in SA - th e  
Vre de fort Catastroph e  and its 
e nvironm e ntal conse q ue nce s'

14:30 Magda Stre ich e r - Am ate ur JNB,
'Cyril Jack son O bse rvatory'

15:15 Te a
15:45 Joh an Sm it - Am ate ur PTA,

'H istory on th e  Exploration of 
Mars'

16:15 Em m anue l Pe trak ak is
- Am ate ur MPT
'Inca Arch ae oastronom y'

Saturday 16 O ctob e r

10:30 Me e t at Broe de rstroom  
O bse rvatory

10:45 Brian Frase r, Am ate ur JNB
'Th e  Frank lin Adam s te le scope  
and it's  contribution to astronom y'

11:15 Tour of th e  facilitie s
12:00 Braai
13:30 Trave l to H ARTRAO
14:00 D r M ik e  Gaylard - H ARTRAO ,

'Th e  H ARTRAO  facility and
w h at it doe s'

14:30 Radio astronom y topic to be  advis e d
15:00 Radio astronom y topic to be  advis e d
15:30 Tour of th e  facilitie s
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Sym pos ium  Cos ts

Price s: all 3 days R300 (Include s te a and 
lunch e s  on all days, as w e ll as th e  Plane tarium  
s h ow  and th e  star party at th e  obse rvatory)
Any s ingle  day R140-00, including te a and 
lunch
Non-de le gate  fe e  w ill be  R15-00
Th e  Plane tarium  s h ow  is  ope n to all.

For book ings  contact Lerik a 
Cros s  on lerik a@ icon.co.za

Pre -paym e nt to ASSA Curre nt account:
Account Num be r: 19 21 013761
Account Nam e : ASSA Joh anne sburg Ce ntre
Bank : Ne dbank  Park  Plaza
Branch  Code : 19 2142
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Th e  joint ESSA/ASSA Tsw aing Expe dition th at 
took  place  from  21 to 22 August surpass e d 
m ost e xpe ctations.

Forty k ilom e tre s  north  of Pre toria lie s  a ring of 
h ills q uite  unlik e  any oth e r. Th e s e  h ills are  th e  
w alls of an im pact crate r le ft by an aste roid 
w h ich  h it som e  200 000 ye ars ago. Th e  Tsw a-
ing crate r is  s im ilar in s ize  to th e  w e ll-k now n Bar-
ringe r m e te or crate r in Arizona. Th e  crate r w alls 
at Tsw aing w e re  originally about tw ice  as h igh  as 
th e y are  today.

Th e  crate r is  calle d Tsw aing in s e Tsw ana, th e  loc-
al language  of th e  are a, or Z outpan in Cape  
D utch  both  m e aning 'Salt pan', as a lak e  of salty 
w ate r fills th e  ce ntre  of th e  crate r.  A m use um  
w as e re cte d adjace nt to th e  crate r, w ith  a path  
le ading to th e  crate r, along th e  rim , and dow n to 
th e  ce ntral lak e . Th e  crate r its e lf is  cove re d w ith  
indige nous tre e s  and bus h e s, attracting a varie ty 
of fauna. 

For th is  spe cific outing, th e  turnout w as fantast-
ic: about 50 pe ople , including 12 ch ildre n.  Espe -
cially th e  young one s h ad a w onde rful tim e  as 
th e  facilitie s  w e re  w e ll suite d for ch ildre n. Th e  
26 adults also h ad q uite  inform e d w alk s and 
talk s w ith  Vince  Ne ttm ann, w h o de finite ly live d 
up to h is  'fundi' status.  Not only w as h e  w e ll in-
form e d about th e  crate r its e lf, but h e  also 
w ow e d us w ith  h is  k now le dge  of th e  stars.  Not 
a ble ary or w e ary e ye  w as note d in th e  audie nce  
during th e  pre s e ntation as h e  e xplaine d various 
ph e nom e na in e asy-to-unde rstand te rm s, us ing 
pe as, golf balls &  be ach  balls to pre ve nt us be -
ing boggle d w ith  num be rs: it w ill tak e  som e th ing 
lik e  750 ye ars to ge t to Jupite r in a Je e p!

Th e  fine  w e ath e r and fairly q uick  drive  m ade  th is  
trip an e asy w e e k e nd one .  O n Saturday, w e  h ad 
a q uick  m id-m orning h ik e  to th e  fantastic 
crate r's  vie w point on th e  rim  - it is  th e  fourth  
large st in th e  w orld.  W e  w ound our w ay into 
th e  h allow e d de pth s, and sudde nly w e  w e re  
th e re . As ide  from  th e  purple y-black  w ate r h aving 
a subtle  fis h y sm e ll, th e  surrounding laye r of e x-

q uis ite ly crystallise d salts m ade  th e  pan m ade  a 
pe rfe ct spot for bre ak ing out th e  snack  pack .   T 
pum p-le ss bore h ole  s e t in th e  pan its e lf 
provide d som e  ve ry yuck y tasting soda w ate r for 
th e  brave  to w as h  th e ir e ats dow n...

Sitting dow n in th e  crate r, look ing up at th e  rim  
w h ich  is  about 1.3k m  in diam e te r, w e  trie d to e n-
vis ion th e  im pact of a m e te orite  e q uivale nt to 
1000 atom  bom bs razing dow n e ve ryth ing w ith -
in a radius of 9 0k m .  Th is  ble w  our m inds 
aw ay... Sandton, Joh anne sburg and Pre toria 
w ould vanis h  com ple te ly!

Tsw aing... th e  place  w h e re  tribal pe ople  and Tre k -
k e rs  sough t th e ir salt, th e  place  from  w h ich  m in-
ing h ouse s  acq uire d th e ir soda-as h  for 
proce ss ing gold, a place  w h e re  h unte rs cure d 
th e ir m e at afte r h unting, th e  place  w h e re , in 
19 12, th e  last e le ph ant from  th e  Gre ate r Pre tor-
ia are a w as h unte d.

Today th e  w ildlife  include s live ly ze bra, re d h arte -
be e st, e land, k udu and a m ultitude  of birds (also 
unfe ath e re d m agpie s) w e re  abundant in th e  are a 
- including an African H aw k  Eagle .

Th e  w e tlands w alk  on th e  Sunday m orning w as 
w onde rful. Be ing ESSA-ite s  w e  obviously de -
toure d from  th e  re com m e nde d track s and e xte n-
de d a 7k m  h ik e  to round about 11k m , w ith  a 
fe w  m inor injurie s, sw e at and blood w e  m ade  it 
back  to cam p.

By w e e k e nd's e nd ne w  frie nds h ips w e re  e stab-
lis h e d, e -m ails e xch ange d and prom is e s  m ade  to 
e -m ail ph oto's of th is  gre at w e e k e nd out.  W e  
parte d w ith  h ugs and h ands h ak e s .  To all w h o 
joine d on th is  Expe dition, I do h ope  you e n-
joye d yourse lf and th e  com pany pre s e nt.

W e ll done  Vince !  You de finite ly did ASSA 
proud and h e lpe d to e ntre nch  th e  ESSA/ASSA af-
filiation.

[W atch  th is space  for Vince 's own account of th e  
w e e k end 's activitie s in th e  October Ed ition.

       - Ed .]

TSW AING:
Not jus t anoth er h ole  in th e  ground...

An account of th e  joint ESSA/ASSA venture  th at turned into a rare  gem  
of a w e e k end

by Sh anta Vade ve e r
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Las t m inute  notes

Corporate  Sponsorsh ip for th e  2004 
ASSA Sym posium .

ASSA Joh anne sburg Ce ntre  is  h osting th e  ASSA Sym posi-
um  from  14 to 16 O ctobe r 2004. W e  are  look ing for cor-
porate  sponsors h ip for various sm all ite m s re q uire d at th e  
Sym posium . Exam ple s of th e s e  include  note pads, pe ns, 
and various oth e r sundry ite m s. Any m e m be r w h o is  able  
to sugge st som e  form  of sponsors h ip or contribution 
s h ould k indly contact Brian Frase r on 082-568-139 1.

Be ginne rs' Classe s

Th e  be ginne rs classe s  are  give n on th e  e ve ning of th e  
m onth ly m e e ting and th e n tw o w e e k s  late r at th e  obse rvat-
ory in th e  Library building. Th e re  m ay be  a gap of th re e  

w e e k s  be tw e e n th e  s e cond le cture  of th e  m onth  and th e  
ne xt m onth ly m e e ting. In such  a case  th e  le cture  w ill still 
h appe n at th e  ne xt m onth ly m e e ting.  D ate s and topics w ill 
be  publis h e d re gularly on th e  w e bs ite .  In spe cial case s  
w h e re  th e  talk  cannot h appe n on a W e dne sday, alte rnate  
date s w ill also be  available  on th e  w e bs ite .
Starting tim e s  are  19 h 00 and th e  le cture  lasts about 
45m in to an h our.
Th e  be ginne rs class is  cyclical and for th ose  w h o w ould lik e  
to atte nd th e  classe s, but m is s e d th e  first topics, ple ase  re -
m e m be r you are  not at a disadvantage . You can catch  up 
on th e  first topics ne xt tim e  round.  W e ath e r pe rm itting, 
th e  Jacobs w ill be  ope ne d for be ginne rs until 21h 30.  Th is  
w ill h e lp illustrate  in a practical w ay w h at w as le arne d in 
th e  class.
Ple ase  ph one  Je rom e  Jooste  on (011) 465 3402 for e nq uir-
ie s  or to book  your s e at (h e  ne e ds to k now  h ow  m any 
pe ople  are  inte re ste d be fore h and, ple ase ).

Septem ber S k ie s
dd  h h
 1 00  Ve nus 2.0 S of Saturn
 1 17  M e rcury stationary
 2 01  Ve nus 8.9  S of Pollux
 6 16  LAST Q UARTER
 8 03  Moon at apoge e
 9  19   M e rcury gre ate st 

e long. W (18)
 9  22  Saturn 5.3 S of Moon
 9  23  M e rcury 0.1 S of 

Re gulus
10 17  Ve nus 6.6 S of Moon
12 05  Saturn 7.0 S of 

Pollux
13 02  M e rcury 3.8 S of 

Moon
14 14  Mars 2.7 S of Moon
14 15  NEW  MO O N
15 00  Jupite r 2.2 S of 

Moon

15 09   M e rcury gre ate st 
brilliancy

15 13  Mars in conj. w ith  
Sun

21 16  FIRST Q UARTER
22 00  Jupite r in conj. w ith  

Sun
22 16  Eq uinox
22 22  Moon at pe rige e
24 16  Ne ptune  5.1 N of 

Moon
26 03  Uranus 3.9  N of 

Moon
27 05  Mars 0.2 S of Jupite r
28 14  FULL MO O N
28 22  M e rcury 0.7 N of 

Jupite r
29  13  M e rcury 0.9  N of 

Mars 

October S k ie s
dd h h
 3 16   Ve nus 0.2 S of 

Re gulus
 5 19    M e rcury in supe rior 

conjn.
 5 21   Moon at apoge e
 6 11   LAST Q UARTER
 7 11   Saturn 5.4 S of 

Moon
10 20  Ve nus 3.9  S of Moon
11 15  M e rcury 2.9  N of 

Spica
12 20  Jupite r 1.7 S of 

Moon

13 09   Mars 1.4 S of Moon
14 03  NEW  MO O N &  

Eclipse
14 15  M e rcury 0.4 S of 

Moon &  O ccn.
17 23  Moon at pe rige e
20 22  FIRST Q UARTER
21 21  Ne ptune  5.3 N of 

Moon
23 08  Uranus 4.0 N of 

Moon
24 05  Ne ptune  stationary
28 04  FULL MO O N &  

Eclipse
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Local Tim e s  of Ris e  and Set for th e  M ajor Planets
Septem ber &  October 20 0 4
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Lunar Eclipse : On 28 October 2004, th e  Moon enters th e  um bra at 
03:14, totality starts at 04:23, m id - eclipse  is at 05:04 and  totality 
end s at 05:44. Th e  Moon sets at 05:53 b efore  leaving th e  um bral 
sh adow.  A ch allenging watch  for all th e  nigh t owls!




