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Sym pos ium :  A Res ounding Succes s



D e ar Canopus Re ade r,
W e  are  on th e  brink  of th e  
Fe stive  Se ason.  Som e  call 
it th e  Silly Se ason, and I 
te nd to agre e !  But be fore  
w e  go off on a tange nt and 
rant about Ch ristm as 
Sh opping and q ue ue s  at 
Pick & Pay, le t m e  rath e r 
stick  to m atte rs 
astronom ical.
A q ue stion th at h as be e n 
buggin m e  for a w h ile , is : 
W h y do w e  call th e  Moon 
'Moon' and w h y are  oth e r 
sate llite s around 
ne igh bouring plane ts also 
calle d 'm oon'?  Th e y are  
m oons, but th e y are  not 
th e  Moon, righ t?  If anyone  
of you h ave  a de ce nt 
e xplanation, le t us h e ar it, 
ple ase !
Th e n, in O ctobe r th e  local 
big bang took  place .  No, 
I'm  not talk ing about th e  
bulls w inning th e  Curry 
Cup for th e  th ird tim e ... 
I'm  re fe rring to th e  
Sym posium  th at w as so 
e fficie ntly and e le gantly 
arrange d and planne d by 
our ow n.

A h uge  congratulations to 
all w h o w e re  involve d in 
fe tch ing spe ak e rs  from  
airports, pouring cups and 
cups of coffe e , s e rving 
lunch e s  and dinne rs, 
sw inging h uge  scope s into 
vie w  of m arve llous cluste rs 
and ne bulae , s itting 
th rough  all th e  talk s, talk ing 
about th e  talk s afte rw ards 
and e njoying e ve ry talk  
th orough ly.  Kudo's for a 
job w e ll done !
Th e  Ye are nd party w ill tak e  
place  on th e  11th  of 
D e ce m be r, at 17h 00. 
Brian Frase r h as k indly 
offe re d h is  h ous e  as th e  
ve nue  and all are  invite d to 
join.  D re s s  is  casual and 
th e  e ve nt w ill be  a bring 
and braai.
And s ince  it look s lik e  El 
Nino is  h itting us h ard at 
th e  m om e nt, I s im ply 
cannot re s ist by le aving you 
w ith :
'May your cle ar s k ie s  turn 
into rainy s k ie s  soon!'
M arièn n e

luna, loony, lunatic
Nove m be r Edition of 

Canopus

Publis h e d by th e  
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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  fax or 

e -m ail your 
contributions to th e  

e ditor.

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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Attention!
All Radio Astronom e rs!

Me m be rs th at w ould be  inte r-
e ste d in starting an am ate ur radio 
astronom y group can s e nd an e -
m ail to Bjorn Magnuss e n:

m agnuss e n@ te lk om sa.ne t

H e  is  appe aling to m e m be rs w ith  
radio astronom y e xpe rie nce  to 
s h are  th e ir k now le dge  and contrib-
ute  in s e tting up am ate ur radio 
te le scope s.

Scope  for Sale
Ce le stron  Ne xStar 130GT for 
sale .  As k ing price  is  R 6800.00 
(R8200 ne w ) .  Th e  te le scope  is  
now  6 m onth s old, com ple te  w ith  
all th e  standard acce ssorie s . 
Anyone  inte re ste d in it can look  
at it (in Pre toria, close  to th e  
Pre toria Ce ntre  m e e ting place ) 
be fore  th e y purch ase  it, but th e  
sale  is  "as is" (voe tstoe ts).  Th e  
ow ne r h as not h ad any proble m s 
w ith  it and th e  only re ason for 
s e lling is  th at h e  w ants a large r 
scope ...

For additional inform ation ple ase  
contact Bruce  Z ange l on 
zange lbd@ state .gov or 083 423 
9 653.

Filters  for s ale
Me ade  # 9 11 O xyge n III Ne bular 
Filte r (2 inch  th re ad) - R750-00

Me ade  # 9 11 Narrow band Filte r 
(2 inch  th re ad) - R450-00

If you are  inte re ste d in any of th e  
above , ple ase  contact D ave  
Gordon on 011-702-1219  or 
083-746-2200

D r Ian Glass w rote  a pie ce  for MNASSA on 
th e  Sym posium  th at w as h e ld in O ctobe r.  H e  
w as ve ry com plim e ntary of th e  e ntire  
proce e dings and th e  e ntire  article  w ill be  m ade  
available  once  it h as be e n publis h e d in 
MNASSA.

H e re w ith  a sne ak  pe e k :

"Th e  local arrangem ents , including teas  
and lunch e s , proce eded flaw les s ly and 
th os e  w h o attended agre ed th at th e  

Joh annes burg Centre  under th e  
leaders h ip of Brian Fras er h ad done  a 
m agnificent job. M em bers  of th e  Centre  

w ent out of th e ir w ay to ens ure  th at th e  
vis itors  w ere  w ell look ed after."

"Attende e s  h ad th e  unus ual opportunity 
during th e  break s  to s troll around 

dis plays  of m ilitary h ardw are  from  th e  
tim e  of th e  South  African W ar to th e  

lates t G5 cannons  of th e  SA Arm y, not 
to m ention m any intere s ting piece s  of 

e quipm ent captured during th e  Angolan 
cam paign."

A h ost of inte re sting, and at tim e s  
controve rs ial, topics w e re  cove re d by 
profe ss ional and am ate ur astronom e rs alik e  
ove r a pe riod of th re e  days.  A plane tarium  
s h ow , a star party and a bosve ld braai also 
form e d part of th e  proce e dings.

Eve ryone  involve d did a gre at job and all th e  
sym posium  goe rs e njoye d a funfille d tim e  
jam pack e d w ith  up to date  inform ation, 
inte re sting facts and astronom ical e ats.



Th rough  m y 
look ing 
Glas s

by Ed Finlay

I ste ppe d out 
into m y back yard 
th e  oth e r nigh t 

to tak e  a look  at th e  conste llation of 
Pe gasus, th e  flying h ors e , w h ich  
usually dom inate s th e  north  e ast s k y at 
th is  tim e  of th e  ye ar; alas it w as not to 
be  s e e n. Pollution ove r Joh anne sburg 
is  so bad th at e ve n th e  brigh t stars of 
th e  gre at sq uare  of Pe gasus (th e  
ste e d's  body, m agnitude s  be tw e e n 2 
and 3) w e re  invis ible  to th e  nak e d e ye .

Strange ly, th is  north e rn h e m isph e re  
conste llation is  th e  only one  th at is  th e  
righ t w ay up as s e e n from  th e  south e rn 
h e m isph e re ! It is  s e e n re aring up on its 
h ind le gs w ith  its fore le gs paw ing at 
th e  s k y.

Th e  nose  of th e  h ors e  is  m ark e d by a 
golde n supe r giant Epsilon Pe gasi, 
m ag. 2.31. 4 de gre e s  to th e  north  
w e st is  th e  com pact globular cluste r 
M15, m ag. 6.5, one  of th e  brigh te st 
in th e  north e rn s k ie s . My 4" re fractor 
s h ow e d a m ode rate ly brigh t diffuse  
blob of ligh t; it ne e de d th e  8" SCT to 
be gin re solving individual stars around 
th e  e dge  of th e  cluste r.

Th e  north  e ast (bottom  righ t) corne r 
star of th e  sq uare , D e lta Pe gasi h as 
be e n give n to th e  conste llation of 
Androm e da and is  now  Alph a 
Androm e dae .  U se  th e  stars Be ta and 
Mu Androm e dae , h alfw ay dow n th e  
h ind le gs of Pe gasus, as a pointe r to 
find M31 - th e  gre at galaxy in 
Androm e da, w h ich  is  sligh tly to th e  
north  w e st.

Th is  galaxy is  a nak e d e ye  obje ct from  
a dark  s k y s ite . Th e  Ge rm an 
astronom e r Sim on Marius first 
obse rve d it w ith  a te le scope  in 1612 
and de scribe d it as re s e m bling "th e  
dilute d ligh t from  th e  flam e  of a candle  
as s e e n th rough  h orn".  M e ss ie r note d 
it as a ne bula and tow ard th e  e nd of 
th e  19 th  ce ntury it w as still note d as a 
cloud-lik e  ne bula. 

Th e re  w as controve rsy about its true  
nature  e ve n during th e  e arly 20th  
ce ntury, w h e n th e  100" H ook e r 
re fle ctor at Mount W ilson O bse rvatory 
m anage d to re solve  som e  of th e  stars 
in th e  arm s of M31.  O nly in 19 23, 
w h e n Edw in H ubble  found Ce ph e id 
variable  stars in th e  arm s, w as it 
re alis e d th at M31 w as an e xtra-galactic 
star syste m  lik e  th e  M ilk y W ay.

10x50 binoculars s h ow  an e longate d 
h aze  about 1.5 de gre e s  across w ith  
th e  tw o sate llite  e lliptical galaxie s  M32 
and NGC205 in th e  fie ld of vie w . 
NGC205 is  fairly diffuse  so can be  
m ore  difficult to s e e .

Eve n th rough  m y 4" re fractor, M31 is  
a disappointm e nt, just a fe ature le ss  
h aze ; you can't s e e  th e  spiral arm s, as 
th e  th e  m ost lum inous supe r giants are  
around m agnitude s  16 and 17. If you 
th ink  you can, you are  probably 
look ing at part of th e  ce ntral re gion of 
old giant stars th at circle  th e  nucle us 
of th e  galaxy. I'm  told th at w ith  an 8" 
te le scope  you can s e e  NGC206, one  
of th e  star clouds in th e  arm s of th e  
galaxy. I've  trie d - but h ave  ne ve r be e n 
able  to s e e  it!

Just to th e  north  e ast of Androm e da is  
th e  conste llation of Triangulum , w h ich  
consists of a long righ t-angle d triangle  
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of 3rd and 4th  m agnitude   stars. A 
s h ort distance  to th e  north  w e st of 
Alph a Triangulum , lie s  M33 - a face -on 
galaxy k now n as th e  pinw h e e l galaxy as 
it re s e m ble s a spinning Cath e rine  
w h e e l.  W ith  a diam e te r of just ove r 1 
de gre e  and a m agnitude  of 5.7 it is  
rath e r faint, but e as ily s e e n th rough  m y 
4" w ith  a low -pow e r e ye pie ce . If you 
ste p up th e  m agnification too m uch  you 
w ill m iss  it, be cause  you w ill be  look ing 
righ t th rough  it. 

Turning to th e  south e rn s k y, Tucana th e  
Toucan s its on its e gg - th e  Sm alle r 
Mage llanic Cloud (SMC) about 51 
de gre e s  above  th e  h orizon and sligh tly 
w e st of th e  m e ridian.  Th e  SMC is  
som e  200,000 ligh t ye ars aw ay and 
spraw ls across 6 de gre e s  of s k y.  It is  
actually tw o galaxie s, one  be h ind th e  
oth e r, th e  far galaxy be ing about 
30,000 ligh t ye ars be yond th e  SMC.

Astronom e rs be lie ve  th at th e re  w as a 
collis ion be tw e e n th e  Large r Mage llanic 
Cloud  and th e  SMC in th e  distant past, 
re sulting in th e  SMC be ing torn into 
tw o parts.

Find 47 Tucana, th e n m ove  south  e ast 
- about 3 de gre e s  into th e  SMC - to 
find NGC346, an ope n cluste r 
e m be dde d in ne bulosity; at 10th  m ag. 
e asy to s e e  w ith  m y 4" scope .  Anoth e r 
cluste r, NGC330, is  also vis ible  in th e  
sam e  fie ld if a low -pow e re d e ye -pie ce  is  
us e d. 1 de gre e  north  is  NGC 362, a 
conspicuous globular cluste r; m y 8" 
SCT re solve s stars at its e dge .

Finally, position your scope  w ith  a 
m e dium  pow e r e ye pie ce  to one  e dge  of 
th e  SMC and allow  it to drift across 
your fie ld of vie w . Most re w arding!!

More  ne xt m onth ,

E d
A h uge, b illow ing pair of gas 
and  d ust cloud s is capture d  in 
th is stunning H ubble tele scope  
picture  of th e  super- m ass ive  star 
Eta Carinae .
Even th ough  Eta Carinae  is 
m ore  th an 8,000 ligh t- years 
away, feature s 10 b illion m ile s 
across (about th e  d iam eter of 
our solar system ) can b e  
d istinguish e d . Eta Carinae  
suffere d  giant outburst about 
150 years ago, w h en it b ecam e  
one  of th e  brigh te st stars in th e  
south e rn sk y. Th ough  th e  star 
release d  as m uch  vis ible ligh t as 
a supernova explosion, it 
survived  th e  outburst. Som e h ow, 
th e  explosion prod uced  two 
lobe s and  a large, th in 
e q uatorial d isk , all m oving 
outward  at about 1.5 m illion 
m ile s per h our. Estim ated  to b e  
100 tim e s h eftie r th an our Sun, 
Eta Carinae  m ay b e  one  of th e  
m ost m assive  stars in our 
galaxy.
Cred it: Jon Morse  (U nivers ity of 
Colorado) and  NASA



6

Get Connected...

... Join an ASSA list today!

It's re ally sim ple  - se e  th e  h ow to on 
th e  ne xt page .

Sub scrib ing to a list e nsure s th at you 
are  k e pt up to date  w ith  e ve nts and 
inform ation, as w e ll as in constant 

contact w ith  fe llow  am ate ur 
astronom e rs.

Don't de lay - join a list today!

General Lis t

Purpose  / D e scription of list: Ge ne ral 
announce m e nts for th e  Joh anne sburg Ce ntre . 
M e m be rs are  strongly advis e d to join th is  
group, to obtain late -bre ak ing 
announce m e nts, e .g. e xtraordinary m e e tings, 
ch ange s in planning, e tc.

Subscribe  to list:
assajh b_subscribe @ yah oogroups.com  

Post m e ssage  to list:
assajh b@ yah oogroups.com

Mail th e  list ow ne r:
assajh b_ow ne r@ yah oogroups.com

Unsubscribe  from  list:
assajh b_unsubscribe @ yah oogroups.com  

Am ateur Teles cope  M ak ing Lis t

Purpose  / D e scription of list: Am ate ur 
Te le scope  Mak ing: ne w s &  discuss ion on th e  
subje ct of te le scope  m ak ing, a m e ans for 
pe ople  involve d in or inte re ste d in our 
te le scope  m ak ing class to s h are  th e ir 
e xpe rie nce . 

Subscribe  to list:
assaatm _subscribe @ yah oogroups.com

Post m e ssage  to list:
assaatm @ yah oogroups.com

Mail th e  list ow ne r:
assaatm _ow ne r@ yah oogroups.com

Unsubscribe  from  list:
assaatm _unsubscribe @ yah oogroups.com  

As tro Im aging Lis t

Purpose  / D e scription of list: Ne w s &  
discuss ion on th e  subje ct of astro im aging 
(film  &  e le ctronic); a m e ans for pe ople  
involve d in or inte re ste d in our im aging group 
to s h are  th e ir e xpe rie nce  and te ch niq ue s .

Subscribe  to list:
assaim aging_subscribe @ yah oogroups.com

Post m e ssage  to list:
assaim aging@ yah oogroups.com

Mail th e  list ow ne r:
assaim aging_ow ne r@ yah oogroups.com

Unsubscribe  from  list:
assaim aging_unsubscribe @ yah oogroups.com

Z as tro Lis t

Purpose  / D e scription of list: Pe riodic dige st 
of ge ne ral ne w s re lating to astronom y and 
space  e xploration

Subscribe  to list: 
Z astro_subscribe @ yah oogroups.com  

Post m e ssage  to list:
Z astro@ yah oogroups.com  

Mail th e  list ow ne r:
Z astro_ow ne r@ yah oogroups.com  

Unsubscribe  from  list:
Z astro_unsubscribe @ yah oogroups.com  

Canopus  Lis t

Purpose /D e scription of list: Join th is  list to 
re ce ive  notification w h e n th e  ne w  Canopus 
e dition is  available  on th e  w e bs ite .  A URL w ill 
tak e  you dire ctly to th e  page  or pdf.

Subscribe  to list:
assacanopus-subscribe @ yah oogroups.com

Post m e ssage  to list:
assacanopus@ yah oogroups.com

Mail th e  list ow ne r:
assacanopus-ow ne r@ yah oogroups.com

Unsubscribe  from  list:
assacanopus-unsubscribe @ yah oogroups.com



H ow  to: As Easy as π   

To subscribe , m e re ly s e nd a blank  e m ail to th e  
appropriate  list addre ss . You w ill re ce ive  
instructions by re turn m ail. 

Ple ase  do not s e nd large  attach m e nts, as 
m ultim e gabyte  dow nloads is  unfair! It subje cts 
th ose  w ith  slow  dialup link s  to h ours of 
frustration, as w e ll as soon filling th e  available  
s e rve r dis k space .  Rath e r put th e  file  on your 
ow n s ite  and m ail a link , or s e nd individual m ails 
to spe cific pe ople  (i.e . not going th rough  th e  list 
s e rve r).

Attach m e nts lim ite d to 50k B pe r pe rson pe r day.

W e  sure ly ne e d not caution you against 
transm itting inappropriate  conte nt?  D o not us e  

offe ns ive  or aggre ss ive  language  or m ak e  
pe rsonal attack s on oth e r m e m be rs.

If you m isbe h ave  you w ill be  e victe d from  th e  
list. 

ASSA Joh anne sburg cannot acce pt any 
re sponsibility or liability for m ail conte nt or 
attach m e nts propagate d via th e s e  list s e rvice s.

Ke e p th e  subje ct line  re le vant to th e  topic and 
ch ange  th e  subje ct line  w h e n th e  focus of th e  
th re ad ch ange s.  Rath e r s e nd s e parate  m ails, 
e ach  focuse d on a s e parate  topic, th an jam  a 
w h ole  lot of diffe re nt topics into one  m ail.

All of th is  inform ation is  also available  on th e  
w e bs ite  at w w w .assajh b.co.za
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W ik id!
Evan h as cre ate d a stub  for ASSA on W ik ipe dia. If anyone  w ould lik e  to e xpand 
th e  e ntry, ple ase  do so dire ctly b y visiting h ttp://e n.w ik ipe dia.org/w ik i/ASSA, or 

forw ard your addition or am e ndm e nt to h im  on De m sk e yE@ tut.ac.za

Tak e  Is aac As im ov's  Super 
Quiz to a Ph .D.!

Score  1 point for e ach  corre ct answ e r on th e  
Unde rgrad Le ve l, 2 point e ach  on th e  H ons. 
Le ve l and 3 points e ach  on th e  Ph .D . le ve l.

Each  answ e r consists of a s ix-le tte r w ord th at 
be gins w ith  th e  le tte rs 'co'.  Alte rnate  answ e rs 
m ay be  poss ible ...

Answ e rs on page  11.

Unde rgrad:

1.  A m e m be r of th e  cat fam ily.

_______________________________

2.  A m e tal.

_______________________________

3.  A nonalcoh olic be ve rage .

_______________________________

H ons.:

4.  A re lative .

_______________________________

5.  A fabric.

_______________________________

6.  An alcoh olic be ve rage .

_______________________________

Ph .D .:

7.  A fam ous e xplore r.

_______________________________

8.  A bird of pre y.

_______________________________

9 .  A garm e nt part.

_______________________________
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Alien Th under
base d re ports by ESA, th e  H e rals, th e  Tim e s  

and th e  Tucson Citize n 

Th e  sound of alie n th unde r, th e  patte r of 
m e th ane  rain and th e  crunch  (or splash ) of a 
landing, all m igh t be  h e ard as H uyge ns 
de sce nds to th e  surface  of Titan on 14 
January 2005.

W h at's m ore , th e y w ill be  re corde d by a 
m icroph one  on th e  probe  and re laye d back  
so th at e ve ryone  on Earth  can h e ar th e  
sounds of Titan. Alth ough  th e  Russ ians took  
a m icroph one  to Ve nus in th e  19 70s, fe w  
scie ntific re sults 
cam e  out of th at 
e nde avour. A s im ilar 
m icroph one  for Mars 
w as de stroye d w h e n 
NASA's Mars Polar 
Lande r cras h e d a fe w  
ye ars ago. 

Th e  ne w  m icroph one  
is  part of th e  
H uyge ns 
Atm osph e ric 
Structure  Instrum e nt 
(H ASI), one  of s ix 
m ulti-functional 
e xpe rim e nts carrie d 
on th e  H uyge ns 
probe . It is  de s igne d 
to h e lp track  dow n 
ligh tning by liste ning 
for th e  clap of 
th unde r usually 
associate d w ith  such  
an e ve nt. 

Alth ough  th e re  is  only a sm all ch ance  th at 
th e  space craft w ill pass ne ar a th unde rstorm , 
it is  an e xtre m e ly im portant inve stigation to 
carry out. It m ay h e lp us to unde rstand if 
th unde rstorm s are  an im portant e ne rgy 
source  for organic ch e m istry on Titan. 

Th is  m ay h old clue s about h ow  life  be gan on 
Earth . Titan's atm osph e re  is  lace d w ith  
ch e m icals and m any scie ntists th ink  th e s e  are  
th e  sam e  as th ose  th at form e d th e  building 

block s of life  on Earth , 4000 m illion ye ars 
ago. But h ow  did th e y join toge th e r on Earth  
to ultim ate ly be com e  D NA? 

O ne  poss ibility is  th at sudde n disch arge s of 
e ne rgy, as occur in ligh tning, could h ave  
force d th e  s im ple  ch e m icals toge th e r, m ak ing 
m ore  com plicate d one s. So H uyge ns w ill 
liste n for th unde r and 'sniff' for ch e m icals 
th at m igh t h ave  be e n produce d in ligh tning 
strik e s . 

In fact, a s e cond m icroph one  e xpe rim e nt can 
also be  found on H uyge ns. It is  part of th e  
Surface  Scie nce  Pack age  (SSP) and 
contribute s to an e xpe rim e nt to m e asure  th e  

spe e d of sound in 
Titan's atm osph e re . 

Th e s e  re sults pre s e nt 
an e xciting poss ibility 
be cause  if th e  H ASI 
m icroph one  doe s 
h e ar th unde r, 
e le ctrode s on th e  
sam e  instrum e nt w ill 
re giste r th e  
ligh tning's e le ctrical 
disch arge  and 
scie ntists w ill be  able  
to calculate  h ow  
close  H uyge ns pass e d 
to th e  storm . 

If H uyge ns actually 
pass e s  th rough  a 
storm , th e  
m icroph one  w ill 
de te ct th e  splash  of 
th e  rain onto th e  
space craft casing. 

Unlik e  on Earth , th is  rain w ill not be  w ate r 
but probably liq uid m e th ane . 

Marce llo Fulch ignoni, of th e  Unive rs itè 
D e nis  D ide rot, Paris, is  th e  principal 
inve stigator of H ASI. H e  says, "Com bine d 
w ith  th e  cam e ra im age s, te m pe rature  and 
pre ssure  profile s, and altitude  data, th e  
'soundtrack ' w ill provide  a fascinating look  at 
th e  de tails of th e  m is s ion's de sce nt. W e  w ill 
be  w ork ing h ard to bring th e  voice  of 
H uyge ns to th e  public as soon as w e  can 
afte r th e  de sce nt." 

Titan during flyby s h ow ing distinct brigh t/dark  
re gionsIm age  Cre dit: NASA/ESA
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Piercing th e  Fog
Th e  Cass ini space  probe  h as alre ady pie rce d 
th e  h aze  around Titan, Saturn's bigge st m oon, 
re ve aling de tails th at h ave  s h atte re d th e orie s  
about its com position.

Th e  probe , launch e d ne arly s e ve n ye ars ago 
by an inte rnational te am , be cam e  th e  first 
craft to orbit Saturn and its rings and m oons 
afte r a flaw le ss 3.5 billion k ilom e tre  tre k  
across our solar syste m .

O n its first trip past Titan on Th ursday, th e  
robot probe  snappe d infrare d im age s th at le ft 
scie ntists puzzle d. "Th is  is  th e  be st vie w  of 
th e  surface  ye t and w e  don't k now  w h at to 
m ak e  of it," scie ntist Elizabe th  Turtle  said at 
th e  Je t Propulsion Laboratory in Pasade na, 
California. 

Th e  first ph otos tak e n at 340,000k m  above  
Titan s h ow  a m urk y landscape  w ith  fuzzy 
line ar structure s, w h ich  could be  m ountains, 
rive rs or faults.  Be tte r s h ots w e re  tak e n of 
Titan in O ctobe r, w h e n Cass ini de sce nde d to 
1200k m  to snap close -ups of th e  m oon.  It 
h as atm osph e re  and soil s im ilar to prim ordial 
Earth  and m ay contain th e  building block s of 
life . 

Surpris e , Surpris e !
Scie ntists e xpe cte d a fe w  rough  spots w h e n 
th e ir space  drone  snappe d close -range  im age s 
of Titan, Saturn's large st m oon.  Inste ad, th e  
plane tlik e  m oon appe ars to h ave  a "bizarre ," 
m yste riously sm ooth  surface , and th e  late st 
im age s h ave  le ft th e m  in a state  of w onde r.

"Th e  surface  look s lik e  it h as be e n 
re surface d," said Unive rs ity of Arizona 
profe ssor Robe rt H . Brow n.

Th e  Cass ini space craft, launch e d in 19 9 7, 
cam e  w ith in 750 m ile s of Titan.

"Th e  ove rriding th e m e  of w h at w e  found is  
th at w e  are  not sure  h ow  to inte rpre t w h at w e  
are  s e e ing," said Brow n, th e  le ade r of th e  
Cass ini Visual and Infrare d Mapping 
Spe ctrom e te r Scie nce  te am .

Th e  Cass ini-H uyge ns m is s ion is  a coope rative  
proje ct of NASA, th e  Europe an Space  Age ncy 

and th e  Italian Space  Age ncy. Th e  program  
calls for 43 m ore  close  flybys of Titan. 
Cass ini's  H uyge ns probe  w ill be  s e nt dow n 
D e c. 25 for arrival on Titan in January. 
M e anw h ile , scie ntists are  trying to figure  out 
w h at th at surface  is .

"It's so bizarre ," Brow n said. "W e  k ne w  th at 
w e  w e re  going to s e e  th e  surface  in de tail, 
and w e  k ne w  it w as going to be  q uite  good."

But th e y w e re  not re ady for w h at th e y found - 
or didn't find.

"Th e re  are  no obvious ge ologic fe ature s  lik e  
im pact crate rs or te ctonic fe ature s," Brow n 
said. "Th e  surface  is  ... giving e ve n th e  be st 
ge ologists a re al run for th e ir m one y."

According to radar re ports, th e re  are  no h ills 
or valle ys m ore  th an 50 m e te rs h igh  or de e p. 
"For a body th e  s ize  of Titan, th at's pre tty 
sm ooth ," h e  said. "Most of us are  going 
around h e re  scratch ing our h e ads trying to 
put th is  into conte xt."

"Th e re  also is  a surpris ing lack  of th ick  clouds 
on Titan," h e  said. Th e  m ain obstruction is  
h aze , m ade  up of particle s th e  s ize  of th ose  
found in cigare tte  sm ok e .

Jonath an Lunine , UA profe ssor of th e ore tical 
plane tary scie nce  and ph ys ics and a scie ntist 
on th e  Cass ini m is s ion, says Titan h as m any 
q ualitie s  of plane ts orbiting th e  sun.  It's  
large r th an M e rcury, and it h as a de nse  
atm osph e re  of nitroge n and m e th ane , Lunine  
h as said.

Earth  and Ve nus h ave  de nse  atm osph e re s . 
Mars m ay h ave  once  h ad a de nse  atm osph e re , 
but it's  cold and th in now , h e  said. "If w e  w ant 
to e xplore  a plane t in th e  solar syste m  w h ich  
is  som e w h at lik e  th e  Earth , (Titan is) th e  place  
to go."

Cass ini w ill pass by Titan 43 m ore  tim e s  ove r 
four ye ars.  By allow ing its e lf to be  brie fly 
caugh t by Titan's gravity, Cass ini w ill pick  up 
ve locity from  Titan's m otion around Saturn, 
th e n blast back  out. Th at w ill save  fue l, and 
pow e r Cass ini into varying orbits th at w ill 
allow  close r look s at Saturn's oth e r m oons.
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Stealing from  th e  Gods
from  Ne w Scie ntist.com  ne w s s e rvice

In Gre e k  m yth ology, Prom e th e us stole  fire  
from  th e  Gods. Now , Saturn's tiny m oon 
Prom e th e us is  s h ow ing s im ilar te nde ncie s, 
re pe ate dly ste aling m ate rial from  plane tary 
rings, according to ne w  im age s tak e n by th e  
Cass ini probe .

Th e  im age  w as tak e n on 29  O ctobe r 2004 
from  a distance  of 79 1,000 k ilom e tre s. It 
s h ow s a slive r of ligh t about 300 k m  ins ide  
Saturn's F ring, w h ich  lie s  be yond its m ain ring 
syste m  and contains at le ast th re e  brigh t 
strands of ice  and dust.

Th at slive r is  th e  
partially 
illum inate d, 
potato-s h ape d 
m oon Prom e th e us, 
w h ich  is  about 150 
k m  in le ngth . 
Prom e th e us and 
anoth e r m oon - 
Pandora, w h ich  
orbits just outs ide  
th e  ring - book e nd 
th e  ring and h ave  
be e n calle d 
"sh e ph e rd" m oons 
be cause  th e y 
appe ar to k e e p th e  
ring in line .

But th is  im age  
confirm s th at 
som e tim e s  th e  
m oon also strips m ate rial from  its 
ne igh bouring ring, as a stre am  of m ate rial 
appe ars to be  draw n from  th e  inne rm ost 
brigh t strand tow ard th e  m oon.

Th is  type  of fe ature  - calle d a stre am e r - w as 
first s e e n around Saturn by th e  joint US-
Europe an Cass ini space craft e arlie r in 2004. It 
is  th ough t to occur w h e n Prom e th e us - w h ich  
trave ls in an e lliptical orbit around th e  plane t 
e ve ry 14 h ours or so - re ach e s  its close st 
point to th e  F ring. It is  curre ntly uncle ar to 
astronom e rs w h e th e r th e  w obble s in th e  brigh t 
ce ntral strand ne ar Prom e th e us are  associate d 

w ith  th e  m oon.

Th e  im age  also s h ow s e vide nce  of pre vious 
close  approach e s . A dark  h orizontal band in 
th e  uppe r righ t s e ction of th e  im age  is  th ough t 
to be  th e  h ole  le ft be h ind from  a pre vious pass 
in w h ich  Prom e th e us s iph one d off ring 
m ate rial.  Th e s e  dark  lane s - calle d striations - 
w e re  also first s e e n by Cass ini e arlie r in 2004. 
But stre am e rs and dark  lane s h ave  ne ve r be e n 
s e e n toge th e r in th e  sam e  im age .

"W h e n w e  saw  th is  w e  w e re  blow n aw ay," says 
M ik e  Evans, an astronom e r at Q ue e n Mary, 
Unive rs ity of London, UK. "Be fore , w e  
postulate d stre am e rs and dark  lane s w e re  

conne cte d and w e re  
e ffe ctive ly th e  sam e  
fe ature . But now  
you've  got an im age  
of Prom e th e us 
yank ing m ate rial out 
and th e n th e s e  dark  
lane s in th e  sam e  
im age ."

"It's am azing to s e e  
som e th ing th at look s 
just lik e  w h at w as 
s e e n in num e rical 
s im ulations," agre e s  
Luk e  D one s, a 
Cass ini im aging te am  
m e m be r at th e  
South w e st Re s e arch  
Institute  in Boulde r, 
Colorado, US.

Earlie r obse rvations 
from  NASA's Voyage r space craft in 19 80 and 
19 81 h ad h inte d th at th e  F ring m igh t be  
divide d into brigh t strands, but th e  ring 
look e d diffe re nt w h e n it w as obse rve d at 
diffe re nt tim e s.

Th e n, obse rvations from  Earth  w h e n a star 
pass e d be h ind th e  ring in 19 89  s h ow e d "a 
pe rfe ctly w e ll-be h ave d narrow  ring", D one s 
told Ne w  Scie ntist. H e  says th e  ne w  Cass ini 
data sugge sts "it's a com plicate d syste m " and 
not just one  ring.

Th e  cre sce nt m oon Prom e th e us syph oning off m ate rial 
from  th e  plane t Saturn.  (Im age : NASA)
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Ans w ers  to th e  As im ov 
Quick  Quiz:

1.  Cougar.  2.  Coppe r or Cobalt  3.  Coffe e .

4.   Cous in.  5.  Cotton.  6.  Cognac.

7.  Corte z.  8.  Condor.  9 .  Collar.

Scoring:
18 points - Congratulations, D octor!

15 to 17 points - Maste r's  de gre e

10 to 14 points - You're  ple nty sm art, but no cigar...

4 to 9  points - you re ally s h ould h it th e  book s  h arde r.

1 to 3 points - e nroll in re m e dial course s, 
im m e diate ly!

0 points - w h o re ad th e  q ue stions to you?



Novem ber S k ie s
dd h h
 2 18  Moon at apoge e
 3 20  Saturn 5.4 S of Moon
 4 20  Ve nus 0.6 N of Jupite r
 5 06  LAST Q UARTER
 8 10  Saturn stationary
 9  16  Jupite r 1.0 S of 

Moon   O ccn.
10 02  Ve nus 0.2 N of 

Moon   O ccn.
11 05  Mars 0.4 N of Moon 
  O ccn.
11 11  M e rcury 2.2 N of 

Antare s
11 23  Uranus stationary
12 15  NEW  MO O N
14 04  M e rcury 0.7 N of 

Moon   O ccn.

14 16  Moon at pe rige e
16 08  Ve nus 4.2 N of Spica
18 03  Ne ptune  5.3 N of 

Moon
19  06  FIRST Q UARTER
19  14  Uranus 4.0 N of 

Moon
20 14  M e rcury gre ate st 

e long. E(22)
21 21  M e rcury 10.8 S of 

Pluto
25 20  M e rcury gre ate st 

brilliancy
26 20  FULL MO O N
30 08  M e rcury stationary
30 12  Moon at apoge e

Decem ber S k ie s
dd h h
 1 03  Saturn 5.3 S of Moon
 5 01  LAST Q UARTER
 5 07  Ve nus 1.3 N of Mars
 7 10  M e rcury 7.6 S of 

Pluto
 7 11  Jupite r 0.3 S of 

Moon O ccn.
10 00  Mars 2.2 N of Moon
10 05  Ve nus 3.5 N of 

Moon
10 09   M e rcury in inf. conj.
11 20  M e rcury 5.6 N of 

Moon
12 02  NEW  MO O N
12 23  Moon at pe rige e
13 17  Pluto in conj. w ith  

Sun

15 12  Ne ptune  4.9  N of 
Moon

16 21  Uranus 3.9  N of 
Moon

18 17  FIRST Q UARTER
20 14  M e rcury stationary
21 13  Solstice
23 21  Ve nus 5.8 N of 

Antare s
24 15  M e rcury gre ate st 

brilliancy
26 15  FULL MO O N
27 20  Moon at apoge e
28 06  Saturn 5.0 S of 

Moon
29  22  M e rcury 1.2 N of 

Ve nus
29  23  M e rcury gre ate st 

e long. W (22)

Local Tim e s  of Ris e  and Set for th e  M ajor Planets
Novem ber &  Decem ber 20 0 4
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Site  Location:  Long + 28 de g.  Lat -26 de g.  Local Tim e  UT + 2 h




