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The NEXT MEETING will
be held at the Manawatu Observatory on Wednesday
September 25th at 8p.m.

At the meeting we will watch a
few of the many short T.V.
programmes called “Southern
Nights,” featuring Ian Cooper

& produced by Tararua Television which will now close due
to the end of UHF T.V. in our
area.

A LEGEND PASSES ON -ALBERT JONES (1920—2013 )

Headliners

 Time-Lapse: Adrift
vimeo.com/69445362
 Antares Launch in Infra-Red
www.slate.com/blogs/
bad_astronomy/2013/09/18/
antares_launch_in_infrared.html
 What Is A Dyson Sphere?
www.universetoday.com/104919/
what-is-a-dyson-sphere/
 Astronomy Photographers
of the Year

www.rmg.co.uk/whats-on/
exhibitions/astronomyphotographer-of-the-year/2013winners/
In this issue:

 Obituary—Albert Jones
 An “Interbiew With Albert Jones.”
 Massive ‘Grand Canyon’ Found
Hidden Beneath Greenland’s Ice

 Telescopes create 3-D map of
Milky Way's central bulge

 Two Extraordinary Views of Saturn

 New high-resolution atlas of asteroid Vesta is available to the public

 Hubble uncovers largest known
population of star clusters

 New molecules Detected in Io’s
Atmosphere

 Voyager probe has entered interstellar space

 Insights Into Evolution of Life On
Earth from One of Saturn's Moons

 Magnetic Jet Shows How Stars
Begin Their Final Transformation

Contact numbers

Above: Perhaps the “Greatest Visual Observer of the 20th Century ,“ Albert Jones of Stoke near
Nelson passed away on September 11th just over a month after his 93rd birthday. As you will read
on the following pages Albert not only left a legacy courtesy of a lifetime of astronomical observation
but he also left an indelible impression upon all who met him as a very humble but strong ‘gentleman
astronomer,’ perhaps the last of his generation that once graced our landscape!
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ALBERT JONES—9th August 1920— 11th September 2013
Albert Jones OBE, D.Sc. (Hon), New Zealand's most famous variable star and
comet observer, died on September 11
aged 93.
Albert showed an interest in astronomy
early in life. Born in 1920 he was by
the 1930s making his own telescopes with
lenses in rolled paper tubes.
Later he bought a 5-inch f/15 Calver reflector and observed anything going,
though its tiny finder made it frustrating to
use. He later bought a 5-inch
refractor with a 30-mm finder that was
much easier to handle. Still later he
acquired an 8-inch telescope built by J.T.
Ward of Whanganui.
Around 1941 Albert saw a bright aurora. He sent a report on it to Murray
Geddes at the Cater Observatory. Geddes
was impressed by the report's detail
and asked Albert to continue sending reports. This friendly encouragement
set him on the path to regular observing. In
1941 Geddes nominated Albert
for membership of the New Zealand Astronomical Society (NZAS), the forerunner
of the RASNZ.
In 1942 Nova Puppis flared to zero magnitude then faded rapidly. A.G.C.
Crust published a chart for it in Southern
Stars with comparison stars and
instructions on how to make estimates. Albert made some estimates and
sent
them to Crust who published them. These
observations, beginning on 18
January 1943, are the first by Albert recorded in variable star archives.
Albert then approached Frank Bateson,
Director of the NZAS's Variable Star
Section (VSS), to see if there were more
variable stars he could observe.
Frank sent him several charts. Like most of
us starting variable star
observing, it took Albert some time to relate what was on the charts to what
was seen through the telescope; but not for
long. Albert sent his first
variable star estimates to the VSS in January
1943.
Albert asked Bateson if there were more
stars needing observation. Bateson
sent him huge pile of charts. This interaction continued for several
decades: Albert making the observations;
Frank Bateson collating them with
other observer's results and publishing. The
VSS produced dozens of special
studies of variables authored by Bateson
and Jones. Annual reports of the
VSS regularly show Jones contributing many
thousands of observations each
year; up to 13,000 in a really good year.

Albert developed a particular interest in
stars that behave in sudden erratic
ways. Carbon-rich R Coronae Borealis
variable stars suddenly fade as they
puff off clouds of soot. Others, called dwarf
novae, suddenly brighten.
Professional astronomers are really keen to
get observations of these stars
when they are doing their unusual thing.
Albert's diligence was invaluable in
allowing spectra and other observations to
be made at these critical moments.
Not only did Albert produce a huge volume
of observations but the precision
of his work was unmatched. When compared with electronic photometric
results, Albert's estimates were within
10%. For most of us estimating a
brightness to around 30% is the best we can
do.
Albert never took a great interest in the
volume of data he produced. Others
have counted it up. Wikipedia notes that in
1963 he became the sixth
astronomer in history to make 100,000
observations of variable stars. By
2004 he made more than 500,000 observations, a milestone, which nobody else
had reached before. The American Association of Variable Star Observer's
(AAVSO) International Database contains
464,000 of Albert's observations with
more being added as they are located.
Albert joined the Comet Section of the
NZAS in 1945 and took up comet
searching. Ironically it was while observing
variable stars that he found his
first comet, now designated C/1946 P1.
Albert joined the British Astronomical
Association (BAA) in 1945 and became
Assistant Director of their Comet
Section from 1952 to 1990. For his work in
estimating comet magnitudes the
BAA awarded him the Merlin Silver Medal
and Prize in 1968. He was also
admitted to Fellowship of the Royal Astronomical Society (London) in 1947.
In 1948 Albert bought a 12-inch mirror
from the U.K. firm of Hargreaves.
This was delivered to NZ by Dr Leslie
Comrie and his wife Betty when on a
visit. In gratitude for their assistance Albert
called his home-made
telescope 'Lesbet'. The larger telescope
enabled Albert to observe fainter
variable stars and comets. He did, however,
keep several smaller telescopes,
even opera glasses, for brighter variable
stars.
Albert discovered the brightening of several
recurrent novae, stars that
flare over a large brightness range at intervals of decades. In 1987 he was
an independent discoverer of supernova

1987A in the Large Magellanic Cloud,
the first naked-eye supernova since 1604.
History was repeated on 25 November
2000 Albert found his second comet. Like
the first it was in the course of variable star
observing. Albert was trying
to get an observation of a variable in the
dawn twilight. In moving to the
star he saw a fuzzy blob where no such
object was known. It turned out to be
re-discovery of a fast-moving comet briefly
seen by Japanese amateur Syogo
Utsunomiya on November 18 by but lost
before follow-up observations were
possible. Comet Utsunomiya-Jones C/2000
W1, as it is now designated was
heading toward the sun, rounding it a
month after discovery. The codiscovery gave Albert two distinctions. At
80 he was the oldest person ever
to find a comet. He also holds the record,
54 years, for the longest
interval between successive comet discoveries by one observer. Sometime later
his co-discoverer visited Albert and Carolyn
in Nelson.
Albert continued his variable star observing
for as long as possible.
Solidly-constructed "Lesbet" was proving
too heavy for him to move out of its
shed so was taken for the Archives of the
Nelson Museum in March 2012. Albert
continued observing with a lighter 12-inch
Dobsonian from Astronz. It had
castors for easy moving and a special finder
bracket helpfully added by
Nelson friends. The last observation by
Albert in the AAVSO records was of
V766 Centauri on 31 August 2011 - a span
of nearly 70 years in observing.
One cannot review Albert's astronomical
achievements without paying a tribute
to the love and support he received from
Carolyn, his wife of 29 years.
Albert often called Carolyn 'his greatest
discovery'. It was in recognition
of Carolyn's encouragement of his work
that the Murray Geddes Prize was
jointly awarded to them in 2005. It was 60
years on from Albert being awarded
the first ever Murray Geddes Prize in 1945.
Carolyn's contribution was also
recognised in the naming asteroid (9171)
Carolyndiane by E.W. Elst in 2003.
The following list of honours and awards is
not exhaustive but gives some
idea of Albert's national and international
standing over his lifetime.
1945 Murray Geddes Prize, the first awarded.
1947 Donohoe Comet Medal of the Astronomical Society of the Pacific.
1949 Donovan Medal and Prize by the Donovan Astronomical Trust (NSW).
1956 Michaelis Gold Medal and prize from
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to Brian Loader:
I have just heard the very sad news with
respect to Albert Jones. His loss is
felt heavily all around the world and it is
truly a dark time for variable
star astronomy.
I would like to express my sincere condolences to Carolyn and Albert's
extended family in particular and also to
yourself and the RASNZ.
I will treasure forever the memories of the
2004 Tauranga meeting where I had
the opportunity to meet both Frank and
Albert, two legends of variable star
lore. The gasps from the audience are still
fresh in my mind when Albert said
that his greatest discovery was Carolyn!!

Above: Supernova 1987A on April 6th, 1987. The supernova was still brightening at this stage.
Photo taken by Noel Munford & Ian Cooper at the Manawatu Observatory.
the University of Otago.
1960 Jackson-Gwilt Medal of the Royal Astronomical Society, jointly with
Frank Bateson.
1963 Fellow of the Royal Astronomical
Society of NZ. (Among the first four to
be made Fellows.)
1965 Made Member of the International
Astronomical Union.
1973 Comet Medal of the Astronomical
Society of the Pacific.
1987 Order of the British Empire (OBE)
"For services to astronomy".
1987 Nelson City Council's Certificate of
Achievement.
1988 Minor Planet (3152) Jones named in
his honour.
1998 Edward A. Halbach Amateur Achievement Award of Astronomical Society of
the Pacific
2001 Edgar Wilson Award for a comet discovery by an amateur.
2004 Honorary degree of the Doctor of
Science from the Victoria University
of Wellington.
2005 Murray Geddes prize, jointly with
Carolyn.
2011 AAVSO Honorary Life Membership
award. Albert was only the 40th recipient
of this honour. See the full list at http://
www.aavso.org/honorarymembership
AAVSO director Arne Henden notes that
Albert has also been the recipient of
the AAVSO Merit Award and the Director's
Award, along with every Visual
Observer's Award that the AAVSO offers.
Albert is featured on the AAVSO's
webpage at http://www.aavso.org/ .
------Much of the above summary was extracted
and updated from an article by Rod
Austin in 'Southern Stars' 1994 December.
-------

Albert's funeral was attended by a wide
range of Nelson friends and many from
the astronomical community.
Gordon Hudson, RASNZ President, spoke
on the Society's behalf. He also noted
that Albert was an Honorary Research Associate of the Carter Observatory.
Several astronomical friends spoke of Albert's work and the help they had
received from him over many years. Brian
Loader read a message from John
Toone of the BAA.
Friends from the local tramping club recalled Albert's happy helpful and
humble nature. It was on a tramping trip
that he met Carolyn. The local
University for the Third Age (U3A) valued
Albert's talks on astronomical
topics. Albert, despite his years, was an
enthusiastic computer user who
helped others and was helped in return.
---------------------The editor (Alan Gilmore) owes a particular
debt to Albert. Back in 1959 Albert mentored me
when I was starting variable star observing. He lived in Timaru then; I was
in Lower Hutt. Frank Bateson, VSS director, lived in Raratonga at the time.
Many letters were exchanged, Albert being
a prompt and assiduous
correspondent. Later he encouraged me to
try comet observing. That
observational work led to employment on
the site-testing programme for what
became Mt John Observatory. Later, with
much good luck, it led to a
lifetime's employment in astronomy.
2. Condolences from the BAA
--------------------------John Toone of the British Astronomical
Association sent the following message

It is only by physically meeting that you get
a true character understanding
and in the case of Albert I cannot honestly
think of ever meeting a nicer
person. Both Irene and I are feeling sad and
empty at the moment, no doubt
it's the same for many people in NZ at the
moment.
Albert will never be forgotten either as a
unique & outstanding VS observer
or equally as an exemplary & humble member of human society.
With our deepest sympathy
John & Irene
--------John sent a second message; in part:
The timing of the funeral coincides with
what is forecast to be clear night
in the UK. Therefore we are planning to
mobilise as many BAA members as
possible to undertake visual observations of
Nova Del around the time of the
funeral in honour of Albert. You are quite
at liberty to mention this if it
seems appropriate at the funeral.
In addition to observing Nova Del I intend
to stop my observing for a minutes
silence at 23hr UT. Our thoughts are very
much with you at this sad time.
(From the R.A.S.N.Z. Newsletter Sep 2013)
PERSONAL MEMORIES—IAN COOPER
I first met Albert & Carolyn at Stardate ‘93
where Albert then a spry 72 year old managed to move the TARDIS (my 18” Dobo)
around and observe VW Hydrae the cataclysmic variable. No mean feat I can tell you.
I caught up with them for the last time in
May 2010 where I had lunch with them and
Albert posed in front of his venerable telescope Lesbet (see photo front cover). Albert had just came out of hospital after a fall
and recovered enough to be still observing
into the next year aged 90! I doubt that we
will see his like again.
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An Interbiew With Albert Jones— by Mike Simonsen
Although the quantity of variable star measurements is not as important as the quality,
after studying the great observers past
and present, it became obvious to me that

make note of it or correct it, so we sent
several more emails back and forth with
“Interbiew” in the subject line. For the rest
of my life, I will always remember this as
'the Albert Jones Interbiew’.

to reach 100,000 variable star observations
in a lifetime would be quite an accomplishment. There are only a handful of observers
who have had the patience, persistence and
talent to achieve this in a lifetime.
One of these legendary observers stands
head and shoulders above the rest, Albert
Jones. Now 89 years old, this quiet, unassuming New Zealander has made over
500,000 variable star measurements over
the last 60 years or so. He has received hon-

Mike: Let’s start at the beginning. Tell us
about your parents and family. Do you have
any brothers or sisters?
Albert: I was born in 1920 in Christchurch,
New Zealand. My mother was such a kind
loving person, dedicated to husband and
family. Father was a breakfast food miller
and head of that department where he
worked. There were two brothers and one
sister.
When my parents went to school, before
1900, only primary education was free.
Secondary education had to be paid for, and
like most others, it was beyond their means.
Around 1930, when I was at school, primary
education was free, then one had to pass an
exam to gain two years of secondary education, then another exam to go to the next
stage. To go further and to be admitted to a
university, one had to pass the Matriculation Exam. I did that at the end of 1936,
during the depression years, a time during
which there was widespread unemployment, and even people with university degrees had to take on menial work, like digging ditches, to earn a living.

ours from the Royal Society of New Zealand,
the American Association of Variable Star
Observers, the Smithsonian Astrophysical
Observatory, the Astronomical Society of
the Pacific, the British Astronomical Association, the Royal Astronomical Society, and
has received an Honorary Doctorate of Science from Victoria University in Wellington,
New Zealand.
In 1964 he was made one of the first four
Fellows of the Royal Astronomical Society of
New Zealand, and in 1987 he was awarded
an Order of the British Empire (OBE) for his
services to astronomy. Minor planet 3152
was named after him in 1988 in recognition
of his achievements. If you are involved in
variable star astronomy, you know who
Albert Jones is. This list of honours and
awards does not even begin to tell the
whole story. I asked Albert if he would grant
an interview, and he kindly accepted. I
found Albert Jones, the man, even more
inspiring than the legend.
During the process, we sent several emails
back and forth. In one of the early ones, I
misspelled the word “Interview” in the subject line. Albert was far too kind to ever

So I found a job instead of furthering my
formal education, but that did not stop me
from teaching myself from books. Later on,
people urged me to retrain in the hope of
finding a better job, but by that time I was
so hooked on variable star astronomy that I
wondered whether I might not have much
time for observing if I did better myself, so I
was happy as long as I could carry on observing.
Mike: What was it like growing up in New
Zealand in the first half of the 20th century?
How have things changed since you were a
child?
Albert: I can still remember when the
‘wireless’ was a novelty and telephones
were a luxury, and of course, motor cars
(automobiles) as well. Roads were made of
shingle (stones) and few roads were sealed
with bitumen, many vehicles were horse
driven.
When I started school, we were taught
writing on slates using slate pencils and as
we grew older we wrote on paper using
pencils and pen and ink. Things we take for
granted now, TV, computers and the internet were not even thought about.

Mike: How did you first get interested in
astronomy?
Albert: From an early age I wanted to know
about the sky and stars and planets. I do not
know how I became so fascinated by them.
All I can remember is that my inquiring
mind wanted to learn more. Parents and
friends helped me with what they knew.
After I left school at the age of 16, I was well
aware of my limited knowledge and never
dreamed that one day I might be able to
make a contribution to Astronomy, but for
my own fun, and to satisfy my curiosity, I
could at least learn the constellations and
be able to recognize planets. So with the aid
of books, I did that.
Then in answer to a request in the newspaper for reports of aurorae, I made detailed
notes of the next aurora that I saw, sent it in
and was thrilled with the reply stating it was
the best report received. So two years later,
I timidly asked if there was an astronomy
club or society that might accept me as a
member. Soon after, I became a member of
the New Zealand Astronomical Society (later
to become the Royal Astronomical Society
New Zealand; RASNZ). Then I started receiving their journal ‘Southern Stars’.
Mike: I think every astronomer remembers
their first telescope. Tell us about your first
telescope.
Albert: My first telescope was the crudest
thing imaginable. An inexpensive lens kit
consisting of what may have been a simple
spectacle lens of about 20 inches focus and
a small negative lens for the eyepiece. I
made a tube for the telescope by wrapping
paper around a rod as a pattern, and gluing
the layers of paper. Although the images
were very poor, it at least allowed me to
see things. I can still remember the thrill of
seeing the Orion Nebula I had read about in
books.
Later a bigger lens kit showed me the rings
of Saturn. The tube was a cardboard one
that had once been the centre of a roll of
carpet. A simple tripod made the telescope
usable for viewing objects like star clusters
and planets, even the rings of Saturn.
Then I heard that a local man had an old
telescope he was not using, so I bought my
first real telescope, a 5-inch f/15 reflector,
evidently made for viewing planets and the
Moon. The finder was so tiny that it was
difficult to find faint star fields away from
bright stars.
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Mike: At some point you decided to start
observing variable stars. Tell us about the
first variable star you began observing.

The finder objective was larger and enabled
me to star-hop to fainter fields with confidence. I also used it for comet sweeping.

Albert: As I mentioned above, the journal
‘Southern Stars’ became available and
helped me immensely, especially after the
discovery of Nova Puppis 1942, because one
of the co-discoverers, a New Zealander
named Alex Crust, wrote an article
for ‘Southern Stars’ about the nova. It included a chart with comparison stars plus
instructions on how to make estimates of it
as it faded. I did not need any encouragement to look at it each clear night, and after
I had made 50 estimates I posted the estimates to Mr. Crust, who wrote another
article for the journal and listed all estimates to date. Imagine how thrilled I was to
find that not only were my estimates worthy of inclusion, but they compared well
with others. Those first observations
starting in January 1943 proved that making
observations of variable stars was within my
capability,

One morning in August 1946, I had unsuccessfully swept the south-east and found
only permanent celestial scenery. I noticed
dawn was imminent, so decided to see if I
could see U Puppis, as
by then the field should
be low in the eastern
sky. The finder was too
high at that position to
look through it from
standing on the ground,
so I hurriedly aimed the
main telescope at the
region of Puppis using a
low power. I swept
down to locate the
variable, but on the way
I noticed a fuzzy object.

Mike: Frank Bateson, the founder and longtime director of the Royal Astronomical
Society of New Zealand's Variable Star Section played a key role in your interest and
development as a variable star observer.
Tell us about Frank and your relationship
with him over the years.
Albert: Yes Mike, the following year Frank
Bateson returned from the Navy to civilian
life, and in reply to my request to join the
Variable Star Section, he sent me charts of
25 variable stars. At first I thought that I
had bitten off more than I could chew, but
as I gained experience in locating star fields,
I soon had the 25 stars on target and asked
for more stars. The next batch of 43 stars
again made me think I had over-done it, but
before long I could locate all those stars.
One handicap was the tiny finder. Even now
I can remember my frustration one night
looking for S Apodis by star-hopping from
Gamma Aps, over 3 degrees away! All the
intervening stars were too faint to see
through the finder. It took me an hour to
locate the field. I was determined to find it
and did not want to admit defeat.
Mike: You also began sweeping for comets
early on, and discovered your first comet in
1946. Tell us about your discovery of Comet
Jones 1946h.
Albert: I did some comet sweeping with the
old reflector and successfully recovered Comet P/Kopff, before anyone else,
they say. I located it from the ephemeris in
the BAA Handbook.
Then I heard of a 5-inch refractor that was
for sale, and that one was far better to use.

on his retirement. In reply, he told me that
he was not retiring and was staying on to
support Dan Green who had taken on the
position. He mentioned that it was a long
time since I found a comet and it was time I
found another. But that is easier said than
done.

I made a quick field
sketch, but dawn
stopped viewing before
I could notice any motion. I did not get to
see the variable that
morning. Rather than
make a false
‘discovery’, I waited
until next morning. The
sky was clouded over,
but luckily the clouds
moved away in time for
me to find the position
where the object was
the morning before. It
had moved away.
I kept sweeping until I
located the comet. I notified Ivan Thomsen
at Carter Observatory who spread the word.
That was Comet 1946h. Soon afterward, I
realized that variable star observing was not
only more fun but also produced real results
right away. So I concentrated on variable
stars instead.
The 5-inch refractor was later replaced by
an 8-inch reflector made up from bought
optics. Aperture fever later led me to purchase a 12.5-inch f/5 mirror, which I made
up into the telescope I still use now.
Mike: Your second comet discovery came in
2001, when you were 80 years old. That is
quite a long time between discoveries! Not
only is that 54 year gap a record, but you
are the oldest person to have discovered a
comet. What is the story behind your second comet discovery?
Albert: In 2000, I learned that Dr. Brian
Marsden was stepping down from head of
the CBAT (Central Bureau for Astronomical
Telegrams) so I wrote to congratulate him

A few months later, I was star-hopping to T
Aps when I noticed a strange fuzzy object
and made a note of the position. I phoned
Alan Gilmore at Mount John Observatory
and told him I had seen a comet that morning. I felt sure it must be a known comet
that I had not heard about and I asked Alan
its name. Alan replied that he had not heard
of such a comet, so he reported it to the
CBAT. Brian Marsden wondered whether it
might be the same comet that Syogo
Utsunomiya had seen only once a week
before which had become lost. That turned
out to be the case. So it now has both our
names. Brian Marsden emailed, “I told you
what to do!!”
Mike: The home-built 12.5” telescope you
have used since 1948 is named Lesbet.
That’s kind of an odd name. Who is it
named for?
Albert: That is another story. Back in 1947,
I wanted an even larger telescope and airmailed to Dr. Les Comrie, a former New
Zealander who had revolutionized the
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(continued from the previous page)
When Dr. Comrie came to NZ he forwarded
the mirror to me, I paid for it by sending the
money to Dr. Comrie's account in a large
business in Auckland. With the money, Dr.
Comrie paid for food parcels to be sent to
his friends in England who had not seen
luxury food during the war, so everyone
benefited besides me. I named the telescope Lesbet after Les and his lovely wife
Betty. Les always said she had a perfect
figure too!

instinctively could tell she would be the
ideal person to live with forever. July 2009
was our 25th wedding anniversary- the
happiest years of my life.

Mike: There was quite a bit of excitement in
1987 when supernova 1987A went off in the
Large Magellanic Cloud. You are credited
with co-discovering the brightest supernova
seen since the 17th century. How did that
come about?
Albert: I was monitoring some stars not far
from the Tarantula Nebula. On that fateful
night, while I was observing stars elsewhere
in the sky, I noticed some clouds coming
over so I poked the telescope at my targets
in the LMC. I was quite surprised to see a
bright stranger, so I noted its position on
the chart. But before I could make a magnitude estimate the clouds moved over. I
phoned Bateson who started phoning others for confirmation. Then the clouds
moved away and I made an estimate of the
stranger before phoning Bateson again to
tell him. He then phoned the Observatory at
Siding Spring, in Australia, to tell them
about the star. I have been told that everyone at the Observatory stopped what they
were doing and turned their attention to
the supernova. Rob McNaught then
checked the photos he had taken and found
the star was recorded on them.
Rob then phoned Dr. Marsden to say he had
a photo of it, but as Brian was already on
the phone to Chile, Rob told the secretary.
Dr. Marsden then phoned back to Rob to
congratulate him on the discovery, but Rob
said he was not the discoverer. It was discovered by someone in NZ, but did not
know who it was. Dr. Marsden correctly
guessed who it might be.
Mike: Perhaps your greatest discovery is
your wife, Carolyn. How did you two meet,
and how has she supported your passion for
the stars?
Albert: My first marriage was such a disaster
that I thought of ending my life. Fortunately, I did not and we parted. I vowed never to
marry again, but changed my mind after
Carolyn joined the same hiking club. I could
not help secretly admiring her. Then when
two years later, I found out that she
thought the same about me, I changed my
mind for the better. Carolyn was such a
kind, lovable person and so different that I

in the east.
The thrill of seeing with my own eye how
variable stars change has not palled a bit,
and to know
that what I report is of value
to Science is an
added bonus.
Especially, on a
cold winter
morning, when I
may feel reluctant to leave a
warm bed.
Once I have put
on a few extra
layers of clothes
and dragged the
telescope out of
the shed I feel it
is so worthwhile.
Mike: Even if
we knew everything there was
to know about
variable stars,
and therefore
no real reason
to keep going
out night after
night to observe
them, would
you keep observing anyway?

Mike: How active are you these days? Do
you still submit observations?

Light Curves of RU LupiTop curve is AAVSO data without Albert
Jones archival observations.
Bottom curve is the same time period with
Albert Jones observations included in the
AAVSO International Database.
From the AAVSO 2007 Annual Report

Albert: I continue to observe variable stars
each clear night, and besides sending my
observations to AAVSO, I send data on selected stars to over 30 professionals worldwide.
I like to start observing as soon as it gets
dark, and as I have had lots of birthdays,
after observing for 3 hours I become so
tired that I have to stop. Then I go to bed
and get up again an hour or two before
dawn and observe stars that have come up

Albert: As long
as my wellbeing and eyesight allow me to get to the
telescope, there would be a number of stars
that I would like to keep monitoring to satisfy my curiosity and for fun.
Mike: After discovering two comets, a naked eye supernova and making over half a
million variable star observations, what is it
that still drives you? What else would you
like to accomplish or discover?
Albert: Just looking and looking, in case I
might discover something, might become
boring. So I carry on monitoring stars for
Science. And if something new is noticed
serendipitously, that would be a bonus.
There are lots of my old estimates that were
made before reliable comparison star magnitudes became available from sources like
the All Sky Automated Survey, so I hope to
revise as many as I can while I am still able.
Mike: What is the greatest difference between observing and reporting observations
now and in the past?
Albert: Over 60 years ago there were charts
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for lots of variable stars, some not as good
as those available now, so it is good to obtain better charts and finding charts for
them. Long ago, one had to draw finder
charts from what one saw through the finder. Now finder charts can be made using PC
software and printed by modern computer
printers.
PCs and software are great for entering the
observations from my logbooks, and it is
now so easy to sort the individual stars, and
select which stars go to whom by email. No
longer does it take lots of writing by hand. I
could go on and on, but let me just say how
lucky observers are today with all this modern technology to take a lot of the drudgery
off their hands.
Mike: Thank you for taking the time to let us
get to know you.
Albert: Well Mike, I do hope that I have not
bored you with all this.
Thinking back over the years, Carolyn and I
have enduring memories of the wonderful
people who have come into our lives
through Astronomy.
I sincerely hope that anyone reading this
will realize that serious work can be undertaken with only basic gear. If one has access
to a modern telescope with all the bells and
whistles, please have a go at variable star
observing. But do not despair if you do not
have such equipment, as so much needs to
be done and can be accomplished with very
modest gear. I know- been there, done that.
The main thing is to have fun.

Above: Carolyn and Albert Jones at the front, in the rear famous astronomical visitors
Heather Couper & Nigel Henbest, amongst the many astro-tourist to drop into their
home at Stoke over the years.

(as a footnote to the association between
Heather Couper & Nigel Henbest with the
Jones, Carolyn & Albert were flown to Australia as part of a T.V. programme that
Heather and Nigel were making that highlighted renowned amateur astronomers. In
this case it was to be Albert and the Rev.
Bob Evans of N.S.W. the famous visual supernova hunter of the late 20th century
who discovered over 20 such objects.

Above: Albert behind the finder on Lesbet. This simple, homemade equatorial telescope has
been the backbone of over a half a million observations during seven decades of observation!
Posted 27th November 2009 by Mike Simonsen
http://
simostronomy.blogspot.co.nz/2009/11/

albert-jones-interbiew.html#!/2009/11/
albert-jones-interbiew.html

While staying at the Rev. Evans home it was
reported that Mrs Evans asked Carolyn the
following question, “And how many supernovae has your husband discovered?” to
which Carolyn replied, “Just one. But it was
a very BIG one!” Touché.—Ian Cooper)
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Massive ‘Grand Canyon’ Found Hidden
Beneath Greenland’s Ice
Data gathered by NASA’s Operation
Ice Bridge, an aerial science observation
mission, has uncovered a previously
unknown massive canyon in Greenland,
hidden under a kilometre of ice.
The canyon, found by airborne radar
data, has the same characteristics of a
winding river channel like the Grand
Canyon in Arizona. It is at least 750
kilometres (460 miles) long, making it
longer than the Grand Canyon. In some
places, it is as deep as 800 meters
(2,600 feet), on scale parts of the
Grand Canyon. This immense feature is
thought to predate the ice sheet that
has covered Greenland for the last few
million years.
“One might assume that the landscape
of the Earth has been fully explored and
mapped,” said Jonathan Bamber, professor of physical geography at the University of Bristol in the United Kingdom, and lead author of the study.
“Our research shows there’s still a lot
left to discover.”
While additional airborne radar data
was used, the majority of the data was
collected by Ice Bridge flights over

Greenland during flights from 2009 to
2013. Ice Bridge's Multichannel Coherent Radar Depth Sounder can see
through vast layers of ice to measure
its thickness and the shape of bedrock
below.

nental ice sheets.”
The Ice Bridge campaign will return to
Greenland in March 2014 to continue
collecting data on land and sea ice in
the Arctic using a suite of instruments
that includes ice-penetrating radar.

In their analysis of the radar data, Bamber and his team discovered a continuous bedrock canyon that extends from
almost the centre of the island and
ends beneath the Petermann Glacier
fjord in northern Greenland.

http://www.universetoday.com

At certain frequencies, radio waves can
travel through the ice and bounce off
the bedrock underneath. The amount
of times the radio waves took to
bounce back helped researchers determine the depth of the canyon. The
longer it took, the deeper the bedrock
feature.
The researchers believe the canyon
plays an important role in transporting
sub-glacial melt water from the interior
of Greenland to the edge of the ice
sheet into the ocean. Evidence suggests
that before the presence of the ice
sheet, as much as 4 million years ago,
water flowed in the canyon from the
interior to the coast and was a major
river system.
“It is quite remarkable that a channel
the size of the Grand Canyon is discovered in the 21st century below the
Greenland ice sheet,” said Studinger.
“It shows how little we still know
about the bedrock below large conti-

Find out more about
Greenland’s grand canyon at http://
www.nasa.gov/content/goddard/nasa-datareveals-mega-canyon-under-greenland-ice/
#.Uh-3lpIr1yL

The video is available at both of the above
links, or at
https://www.youtube.com/watch?
v=ENg9Hci9y3M
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Telescopes create
3-D map of Milky
Way's central
bulge
Two groups of astronomers have
used data from European Southern
Observatory (ESO) telescopes to
make the best three-dimensional
map yet of the central parts of the
Milky Way. They have found that
the inner regions take on a peanutlike, or X-shaped, appearance from
some angles. They mapped this odd
shape using public data from ESO’s
VISTA survey telescope along with
measurements of the motions of
hundreds of very faint stars in the
central bulge.
One of the most important and
massive parts of the galaxy is the
galactic bulge. This huge central
cloud of about 10,000 million stars
spans thousands of light-years, but
its structure and origin were not
well understood.
Unfortunately, from our vantage
point from within the galactic disk,
the view of this central region — at
about 27,000 light-years’ distance
— is heavily obscured by dense
clouds of gas and dust. Astronomers can only obtain a good view
of the bulge by observing longer
wavelength light, such as infrared
radiation, which can penetrate the
This artist’s impression shows how
the Milky Way Galaxy would look
seen from almost edge-on and from
a very different perspective than we
get from Earth. The central bulge
shows up as a peanut-shaped glowing ball of stars and the spiral arms
and their associated dust clouds

dust clouds.
Earlier observations from the
2MASS infrared sky survey had already hinted that the bulge had a
mysterious X-shaped structure.
Now two groups of scientists have
used new observations from several
of ESO’s telescopes to get a much
clearer view of the bulge’s structure.
The first group, from the Max
Planck Institute for Extraterrestrial
Physics (MPE) in Garching, Germany, used the VVV near-infrared survey from the VISTA telescope at
ESO’s Paranal Observatory in Chile.
This new public survey can pick up
stars 30 times fainter than previous
bulge surveys. The team identified a
total of 22 million stars belonging to
a class of red giants whose wellknown properties allow their distances to be calculated.
“The depth of the VISTA star Catalog far exceeds previous work, and
we can detect the entire population
of these stars in all but the most
highly obscured regions,” explained
Christopher Wegg of MPE, who is
lead author of the first study.

“From this star distribution, we can
then make a three-dimensional map
of the galactic bulge. This is the first
time that such a map has been
made without assuming a model for
the bulge’s shape.”
“We find that the inner region of
our galaxy has the shape of a peanut in its shell from the side, and of
a highly elongated bar from above,”
added Ortwin Gerhard, the coauthor of the first study and leader
of the Dynamics Group at MPE. “It
is the first time that we can see this
clearly in our own Milky Way, and
simulations in our group and by
others show that this shape is characteristic of a barred galaxy that
started out as a pure disc of stars.”
The second international team, led
by Chilean Ph.D. student Sergio
Vásquez of the Pontificia Universidad Católica de Chile in Santiago
took a different approach to pin
down the structure of the bulge. By
comparing images taken eleven
years apart with the MPG/ESO 2.2meter telescope, they could measure the tiny shifts due to the motions of the bulge stars across the
sky. These were combined with
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measurements of the motions of
the same stars toward or away
from the Earth to map out the motions of more than 400 stars in
three dimensions.
“This is the first time that a large
number of velocities in three dimensions for individual stars from both
sides of the bulge been obtained,”

Two Extraordinary
Views of Saturn
I marvel at the Cassini spacecraft.
It’s incredibly productive, so much
so that keeping up can be difficult.
In fact, I was all set to write a short
piece on a gorgeous image of Saturn just released by the folks at
NASA, when another came in before I could even start!
So here you go, two jaw-droppy
pictures for the price of one. The
first is a somewhat rare view of
Saturn’s north pole, not commonly
seen well because Cassini doesn’t
spend much time so far north of
Saturn’s equator:

concluded Vásquez. “The stars we
have observed seem to be streaming along the arms of the X-shaped
bulge as their orbits take them up
and down and out of the plane of
the Milky Way. It all fits very well
with predictions from state-of-theart models.”

http://www.astronomy.com

The astronomers think that the

for at least three decades. This sort
of pattern may seem really
strange—and to be fair, it is—but
it’s actually a quite natural consequence of spinning fluids. It’s even
been reproduced in a lab:

The video is much better

http://www.youtube.com/
watch?v=VQzLY17ncWM#t=13

Emily Lakdawalla at The Planetary
Society blog has more info. Polar
vortices are actually common; the
Earth has one, as do several other
planets. It’s not really a storm, just
a stable wind pattern. This image,
taken in the near-infrared, accentuates clouds and highlights features
in the planet’s atmosphere.
This image shows a part of Saturn’s
bizarre hexagonal vortex; a sixsided cloud pattern that’s been
blowing over the Saturnian arctic

Milky Way was originally a pure disk
of stars that formed a flat bar billions of years ago. The inner part of
this then buckled to form the threedimensional peanut shape seen in
the new observations.

Also, as a reminder, inside Saturn’s
polar hexagon is an actual raging
storm, and the pictures of that
are ridiculously awesome.

The second Cassini photo is also
quite lovely, but it has a surprise
that made me smile in delight:

I like the dynamic angle of Saturn
and the rings in this shot, and how
it’s framed, too. It’s amazingly dramatic, with the rings curving around
the planet, and you can see the
fainter inner rings against the
planet’s clouds and the darkness of
space, too.
But look again, down at the bottom. What’s that bright spot?
It’s real, and due to the “opposition
effect”. When light hits tiny particles of ice and rock, it gets bounced
off in all directions (this is called
scattering). But there’s an effect
where more light is scattered directly back in the direction from
which it came. You may have seen
this before; when you walk along a
field of dew-laden grass in the early
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morning, it appears that the shadow
of your head has a bright halo
around it. The dew drops send light
back toward the Sun, and so the
grass that lies on a line with the Sun
and your eyes (where the shadow
of your eyes falls on the grass, actually) is sending more light toward
your eyes, so you see a halo.
Apollo astronauts saw the same
thing on the Moon. I’ve seen it,
quite strongly, walking across a
dusty baseball infield.
That’s what’s happening in this Cassini image, too! The Sun was almost
directly behind Cassini when it took
that picture, and the tiny particles
of ice in the ring are scattering the
light back toward Cassini’s cameras,

creating that bright spot. It’s called
the “opposition effect” because the
Sun and the particles have to be
opposite each other (180° apart) as
seen by the camera or your eyes.
It's also called an "opposition surge"
which I think is quite poetic.
This isn’t the first time it’s been
seen in Saturn’s rings by Cassini; in
2007 a fantastic picture was released showing it as a rainbow! The
spread of colours wasn’t real, but
was actually due to a combination
of Cassini’s motion and the need to
change filters from red to green to
blue. When combined, the three
images smeared out the colours of
the bright spot, producing a multihued spot. You can also see the
opposition glow at the 3:00 mark in

the video embedded here.
Right now as I write this, Saturn is
getting closer to the Sun, sinking
lower in the western horizon after
sunset every day. A few months
ago, when it was up and well-placed
all night, I delighted in showing
many people the ringed wonder
through my telescope, and it was
always a tremendous moment to
watch their eyes go wide when they
saw it for the first time. Saturn is
amazing, the crown jewel of the
solar system, and I’m very glad we
have as magnificent a machine as
Cassini tending to it.

http://www.slate.com
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New highresolution atlas of
asteroid Vesta is
available to the
public
An atlas of the asteroid 4 Vesta,
which scientists created from images taken during the Dawn Mission’s
Low Altitude Mapping Orbit
(LAMO), is now accessible for the
public to explore online. The set of
maps was made from mosaics of
10,000 images from Dawn’s framing
camera instrument, taken at an average altitude of about 130 miles
(210 kilometres).
"Creating the atlas has been a painstaking task. Each map sheet of this
series has used about 400 images,"
said Thomas Roatsch of the Institute for Planetary Research in Berlin. "The atlas shows how extreme
the terrain is on such a small body

as Vesta."
The atlas is made of 29 maps and
three different projections: Mercator projection for equatorial regions, Lambert conical projection
for mid-latitudes, and stereographic
projection for the Rheasilvia basin
at Vesta’s south pole. Because the
LAMO mapping phase took place
during northern winter on Vesta,
when the north pole was in complete darkness, the thirtieth tile of
Vesta’s north pole is blank. A few
gaps in the LAMO coverage were
filled with lower resolution images
taken during the High Altitude Mapping Orbit (HAMO) at 435 miles
(700km) above the surface of Vesta.
In addition to the high-resolution
map tiles, each of the downloadable
files for the atlas also includes an
index map, a perspective view, and
a colour-coded and shaded relief
map. Scientists derived contour

lines from a digital terrain model of
Vesta and are based on a flattened
ellipsoid 177 miles (285km) by 142
miles (229km) at its widest point.
For the purposes of the atlas, Vesta’s prime meridian passes close to
the tiny crater Claudia. All positions
used by the Dawn project are in
that Claudia system. The names of
all geological features relate to Roman Vestals, famous Roman women, cities in which the cult of Vesta
is known, or festivals in which the
Vestals participated. The Dawn
team proposed the nomenclature,
and the International Astronomical
Union approved it.
To view the atlas, visit http://
dawn_gis.dlr.de/atlas_dir/lamo/
index.html#aricia.

http://www.astronomy.com/
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Hubble uncovers
largest known population of star
clusters
NASA's Hubble Space Telescope
has uncovered the largest known
population of globular star clusters,
an estimated 160,000, swarming like
bees inside the crowded core of the
giant grouping of galaxies Abell
1689. By comparison, our Milky
Way galaxy hosts about 150 such
clusters.
Studying globular clusters is critical
to understanding the early intense
star-forming episodes that marked
galaxy formation. The Hubble observations also confirm that these
compact stellar groupings can be
used as reliable tracers of the
amount of dark matter locked away
in immense galaxy clusters.
Globular clusters, dense bunches of
hundreds of thousands of stars, are
the homesteaders of galaxies, containing some of the oldest surviving
stars in the universe. Almost 95
percent of globular cluster formation occurred within the first 1
billion or 2 billion years after our
universe was born in the Big Bang
13.8 billion years ago.
A team of astronomers, led by John
Blakeslee of the NRC Herzberg
Astrophysics Program at the Dominion Astrophysical Observatory
in Victoria, British Columbia, used
Hubble's sensitivity and sharpness
to discover a bounty of these stellar
fossils — roughly twice as large as
any other population found in previous globular cluster surveys. The
Hubble observations also win the

Peering deep into the heart of the massive galaxy

distance record
for the farthest
such systems ever
studied, at 2.25
billion light-years
away.

cluster Abell 1689, NASA's Hubble Space Telescope
has nabbed more than 160,000 globular clusters, the
largest population ever seen.
NASA/ESA/J. Blakeslee/K. Alamo-Martinez

The research team found that the
globular clusters are intimately intertwined with dark matter. "In our
study of Abell 1689, we show how
the relationship between globular
clusters and dark matter depends
on the distance from the galaxy
cluster's centre," explained team
member Karla Alamo-Martinez of
the Centre for Radio Astronomy
and Astrophysics of the National
Autonomous University of Mexico
in Morelia. "In other words, if you
know how many globular clusters
are within a certain distance, we can
give you an estimate of the amount
of dark matter."
Although dark matter is invisible, it
is the underlying gravitational scaffolding upon which stars and galaxies are built. Understanding dark
matter can yield clues about how

large structures such as galaxies and
galaxy clusters were assembled billions of years ago.
The Hubble study shows that most
of the globular clusters in Abell
1689 formed near the centre of the
galaxy cluster, which contains a
deep well of dark matter. Their
number decreases the farther Hubble looked from the core, corresponding with a comparable drop in
the amount of dark matter.
"The globular clusters are fossils of
the earliest star formation in Abell
1689, and our work shows they
were very efficient in forming in the
denser regions of dark matter near
the centre of the galaxy cluster,"
Blakeslee said. "Our findings are
consistent with studies of globular
clusters in other galaxy clusters but
extend our knowledge to regions of
higher dark matter density."
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The astronomers used Hubble's
Advanced Camera for Surveys to
peer deep inside the heart of Abell
1689, detecting the visible-light
glow of 10,000 globular clusters,
some as dim as 29th magnitude.
Based on that number, Blakeslee's
team estimated that more than
160,000 globular clusters are huddled within a diameter of 2.4 million light-years. "Even though we
are looking deep into the cluster,
we're only seeing the brightest
globular clusters, and only near the

New molecules Detected in Io’s Atmosphere
Io – Jupiter’s innermost Galilean
moon – is the most geologically active body in the Solar System. With
over 400 active volcanic regions,
plumes of sulphur can climb as high
as 300 miles above the surface. It is
dotted with more than 100 mountains, some of which are taller than
Mount Everest. In between the volcanoes and mountains there are
extensive lava flows and floodplains
of liquid rock.
Intense volcanic activity leads to a
thin atmosphere consisting mainly
of sulphur dioxide (SO2), with minor species including sulphur monoxide (SO), sodium chloride (NaCl),
and atomic sulphur and oxygen. Despite Io’s close proximity to the
Earth the composition of its atmosphere remains poorly constrained.
Models predict a variety of other
molecules that should be present
but have not been observed yet.
Recently a team of astronomers
from institutions across the United
States, France, and Sweden, set out
to better constrain Io’s atmosphere.
They detected the second-most

centre of Abell 1689 where Hubble
was pointed," he said.
The brightness of most of the globular clusters is estimated to be 31st
magnitude. This is out of reach for
Hubble, but not for NASA's James
Webb Space Telescope, an infrared
observatory scheduled to launch
later this decade. By going fainter,
Webb should be able to see many
more of the globular clusters.
Blakeslee's quest to use Hubble to
conduct a globular cluster census in
abundant isotope of sulphur (34-S)
and tentatively detected potassium
chloride (KCl). The latter is produced in volcanic plumes – suggesting that these plumes continuously
contribute to Io’s atmosphere.
Expected yet undetected molecular
species include potassium chloride
(KCl), silicone monoxide (SiO), disulphuric monoxide (S2O), and various isotopes of sulphur. Most of
these elements emit in radio wavelengths.
“Depending on their geometry,
some molecules emit at well known
frequencies when they change rotational state,” Dr. Arielle Moullet,
lead author on the study, told Universe Today. “These spectral features are called rotational lines and
show up in the
(submillimeter
spectral range.”
These observations
were therefore
obtained at the
Atacama Pathfinder
Experiment (APEX)
antenna – a radio
telescope located
16,700 feet above
sea level in northern Chile. The main
dish has a diameter

Abell 1689 began 10 years ago after
astronauts added the Advanced
Camera for Surveys to Hubble's
arsenal of science instruments.
While analyzing some gravitational
lensing data of Abell 1689 obtained
with the newly installed camera,
Blakeslee spotted dots of light peppered throughout the images. The
dots turned out to be the brightest
members of a teeming population
of globular clusters.

http://www.astronomy.com

of 12 meters, and is a prototype
antenna for the Atacama Large Millimetre Array (ALMA).
Following 16.5 hours of total observation time and months of data reduction and analysis, Moullet et al.
made a tentative detection of potassium chloride (KCl). Io’s volcanic
ejecta produce a large plasma torus
around Jupiter, which includes many
molecular species including potassium. This detection is therefore
considered the “missing link” between Io and this plasma torus.
The team also made the first detection of one of Sulphur's isotopes
known as 34-S. Sulphur has 25
known isotopes – variants of sulphur that still have 16 protons but
differ in their number of neutrons.
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34-S is the second most abundant
isotope with 18 neutrons.
Previously, the first-most abundant
isotope of sulphur, 32-S with 16
neutrons, had been detected. Surprisingly the ratio between the two
(34/32 S) is twice as high as the solar system reference, suggesting that
there is an abundance of 34-S. A
fraction this high has only been reported before in a distant quasar –
an early galaxy consisting of an intensely luminous core powered by a
huge black hole.
“This result tells us that there probably is some fractionation process
that we haven’t yet identified, which

Voyager probe has
entered interstellar space
NASA's Voyager 1 spacecraft officially is the first human-made object
to venture into interstellar space.
The 36-year-old probe is about 12
billion miles (19 billion kilometres)
from our Sun.
New and unexpected data indicate
Voyager 1 has been traveling for
about one year through plasma, or
ionized gas, present in the space
between stars. Voyager is in a transitional region immediately outside
the solar bubble, where some effects from our Sun are still evident.
"Now that we have new, key data,
we believe this is mankind's historic
leap into interstellar space," said Ed
Stone, Voyager project scientist
based at the California Institute of
Technology in Pasadena. "The Voyager team needed time to analyze
those observations and make sense
of them. But we can now answer
the question we've all been asking — 'Are we there yet?' Yes, we
are."
Voyager 1 first detected the increased pressure of interstellar
space on the heliosphere, the bub-

is happening either in the magma, at
the surface, or in the atmosphere
itself,” explains Dr. Moullet. Something somewhere is producing an unexplained abundance of
this isotope.
Other expected yet undetected
molecules including silicone monoxide and disulphuric monoxide remain undetected. It is possible that
these molecules are simply not present, but more likely that the observations are not sensitive enough to
detect them.
“To perform a deeper spectral
search with a better sensitivity, our
group has been awarded observa-

ble of charged particles surrounding
the Sun that reaches far beyond the
outer planets, in 2004. Scientists
then ramped up their search for
evidence of the spacecraft's interstellar arrival, knowing the data
analysis and interpretation could
take months or years.
Voyager 1 does not have a working
plasma sensor, so scientists needed
a different way to measure the
spacecraft's plasma environment to
make a definitive determination of
its location. A coronal mass ejection, or a massive burst of solar
wind and magnetic fields, that erupted from the Sun in March 2012 provided scientists the data they needed. When this unexpected gift from
the Sun eventually arrived at Voyager 1's location 13 months later, in
April 2013, the plasma around the
spacecraft began to vibrate like a
violin string. On April 9, Voyager 1's
plasma wave instrument detected
the movement. The pitch of the
oscillations helped scientists determine the density of the plasma. The
particular oscillations meant the
spacecraft was bathed in plasma
more than 40 times denser than
what they had encountered in the
outer layer of the heliosphere. Density of this sort is to be expected in
interstellar space.

tion time with the Atacama Large
Millimetre Array, a cutting edge interferometric facility in Chile, which
will eventually include more than
fifty 12-meter wide dishes,” explains
Dr. Moullet. “We are in the process of analyzing our first dataset
obtained with sixteen antennas,
which is already much more sensitive than the APEX data.”
While Io is certainly an extreme
example, it will likely help us characterize volcanism in general – providing a better understanding of volcanism here on Earth as well as outside the Solar System.
http://www.universetoday.com

The plasma wave science team reviewed its data and found an earlier,
fainter set of oscillations in October
and November 2012. Through extrapolation of measured plasma
densities from both events, the
team determined Voyager 1 first
entered interstellar space in August
2012.
"We literally jumped out of our
seats when we saw these oscillations in our data — they showed us
the spacecraft was in an entirely
new region, comparable to what
was expected in interstellar space,
and totally different than in the solar bubble," Gurnett said. "Clearly
we had passed through the heliopause, which is the longhypothesized boundary between the
solar plasma and the interstellar
plasma."
Voyager 1 and its twin, Voyager 2,
were launched 16 days apart in
1977. Both spacecraft flew by Jupiter and Saturn. Voyager 2 also flew
by Uranus and Neptune. Voyager 2,
launched before Voyager 1, is the
longest continuously operated
spacecraft. It is about 9.5 billion
miles (15 billion km) away from our
Sun.
Voyager mission controllers still talk
to and receive data from Voyager 1

Te Patiki – Palmerston North Astronomical Society Inc September 2013

and Voyager 2 every day, though
the emitted signals are currently
very dim, at about 23 watts — the
power of a refrigerator light bulb.
By the time the signals get to Earth,
they are a fraction of a billionbillionth of a watt. Data from Voyager 1's instruments are transmitted
to Earth typically at 160 bits per
second, and captured by 34- and 70
-meter NASA Deep Space Network
(DSN) stations. Traveling at the
speed of light, a signal from Voyager
1 takes about 17 hours to travel to
Earth. After the data are transmit-

ted to JPL and processed by the
science teams, Voyager data are
made publicly available.
"Voyager has boldly gone where no
probe has gone before, marking one
of the most significant technological
achievements in the annals of the
history of science, and adding a new
chapter in human scientific dreams
and endeavours,” said John
Grunsfeld, NASA’s associate administrator for science in Washington,
D.C. "Perhaps some future deep
space explorers will catch up with
Voyager, our first interstellar envoy,

and reflect on how this intrepid
spacecraft helped enable their journey."

Insights Into Evolution of Life On
Earth from One of
Saturn's Moons

They are Titan and Earth. Organic
substances on Earth, however, have
been cycled through living things
countless times. Titan's organic materials, which include deposits of
methane and other hydrocarbons as
large as some of the Great Lakes,
are in pristine condition -- never, so
far as anyone knows, in contact
with life.
Titan is the only moon in the solar
system known to have an atmosphere. Like Earth, most of it consists of nitrogen, with methane the
second-most abundant. Sunlight
strikes Titan's upper atmosphere,
breaking that compound into pieces
that react with each other and nitrogen to form organic compounds.
Those include ethane, acetylene,
hydrogen cyanide, cyanoacetylene
and others -- all familiar terrestrial
chemicals.
"We've got a very good inventory
of what's there in the atmosphere,"
Lunine said. "What we've only recently begun to understand is the
fate of these organics at the surface
of Titan."
Lunine explained that for a long
time, Mars had captured the public's
and scientists' imagination as a possible location to find interesting organic chemistry and hints at life out-

side Earth -- and for good reason: It
is an Earth-like planet relatively
close to the Sun. But scientists have
only found simple organic materials
on the red planet.
Recent research has provided fascinating hints that liquid water may
exist deep under Titan's surface.
Other data suggest that areas of
Titan's seafloor may be similar to
areas of Earth's seafloors where
hydrothermal vents exist. These
pass ways into Earth's interior spout
hot, mineral-rich water that fosters
an array of once-unknown forms of
life. Lunine also cited research that
has identified prime potential landing spots on Titan should the National Aeronautics and Space Administration (NASA), the European
Space Agency (ESA) or other space
agencies decide on another mission
to Titan.
Scientists now know, thanks to the
joint NASA-ESA spacecraft that arrived at Saturn in 2004 after a seven
-year journey through the solar system, that Titan shares a surprising

In a talk in Indianapolis on September 12 at the 246th National Meeting & Exposition of the American
Chemical Society (ACS), Jonathan
Lunine, Ph.D., said that Titan, the
largest of Saturn's several dozen
moons, is providing insights into the
evolution of life unavailable elsewhere.
"Data sent back to Earth from space
missions allow us to test an idea
that underpins modern science's
portrait of the origin of life on
Earth," Lunine said. "We think that
simple organic chemicals present on
the primordial Earth, influenced by
sunlight and other sources of energy, underwent reactions that produced more and more complex
chemicals. At some point, they
crossed a threshold -- developing
the ability to reproduce themselves.
Could we test this theory in the
lab? These processes have been underway on Titan for billions of
years. We don't have a billion years
in the lab. We don't even have a
thousand years."
Lunine, who is with Cornell University and is one of about 260 scientists involved with the CassiniHuygens mission, explained that
only two celestial objects in the solar system have the large amounts
of organic substances on their surfaces to provide such information.

Scientists have confirmed that
Saturn’s largest moon, here circling
the gas giant, is home to intriguing
organic chemical evolution. (Credit:
NASA/JPL-Caltech/SSI)

Scientists do not know when Voyager 1 will reach the undisturbed
part of interstellar space where
there is no influence from our Sun.
They also are not certain when
Voyager 2 is expected to cross into
interstellar space, but they believe it
is not very far behind.
http://www.astronomy.com
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number of features with Earth. The
enormous volumes of data that
Cassini's 12 scientific instruments
and the Huygens surface probe
streamed back to Earth paint a
complex picture of Titan's surface
and the dense atmosphere that enshrouds it. Rivers flow into lakes.
Wind sweeps across dunes. Giant
storms brew, and clouds float
across the hazy sky.
The catch is that Titan, nearly a bil-

lion miles from the Sun and a little
larger than Earth's own moon, is
mostly frozen. It only receives
about 1 percent of the sunlight that
Earth gets. As a result, it is unimaginably frigid. At minus 290 degrees
Fahrenheit -- that's 160 degrees
colder than the coldest recorded
temperature in Antarctica -- its water ice is rock solid, at least on the
surface. And the rivers and lakes?
They are made of liquid hydrocar-

bons, ethane and methane, which
on balmy Earth are the main components of natural gas. Titan's deposits may be 10-100 times greater
than all of Earth's oil and gas reserves, estimates suggest.

Magnetic Jet Shows
How Stars Begin
Their Final Transformation

never been seen before in an old,
sun-like star," says Andrés Pérez
Sánchez, graduate student in astronomy at Bonn University, who led
the study.
The strength of the radio waves of
different frequencies from the star
match the expected signature for a
jet of high-energy particles which
are, thanks to strong magnetic
fields, accelerated up to speeds
close to the speed of light. Similar
jets have been seen in many other
types of astronomical object, from
newborn stars to super massive
black holes.
"What we're seeing is a powerful jet
of particles spiralling through a
strong magnetic field," says Wouter
Vlemmings, astronomer at Onsala
Space Observatory, Chalmers. "Its
brightness indicates that it's in the
process of creating a symmetric
nebula around the star."
Right now the star is going through
a short but dramatic phase in its
development, the scientists believe.

"The radio signal from the jet varies
in a way that means that it may only
last a few decades. Over the course
of just a few hundred years the jet
can determine how the nebula will
look when it finally gets lit up by the
star," says team member Jessica
Chapman, astronomer at CSIRO in
Sydney, Australia.
The scientists don't yet know
enough, though, to say whether our
sun will create a jet when it dies.
"The star may have an unseen companion -- another star or large planet -- that helps create the jet. With
the help of other front-line radio
telescopes, like ALMA, and future
facilities like the Square Kilometre
Array (SKA), we'll be able to find
out just which stars create jets like
this one, and how they do it," says
Andrés Pérez Sánchez.

At the end of their lives, stars like
the sun transform into some of the
most beautiful objects in space:
amazing symmetric clouds of gas
called planetary nebulae. But how
planetary nebulae get their strange
shapes has long been a mystery to
astronomers.
Scientists at Chalmers University of
Technology in Sweden have together with colleagues from Germany
and Australia discovered what could
be the key to the answer: a highspeed, magnetic jet from a dying
star. Using the CSIRO Australia Telescope Compact Array, an array of
six 22-metre radio telescopes in
New South Wales, Australia, they
studied a star at the end of its life.
The star, known as IRAS
15445−5449, is in the process of
becoming a planetary nebula, and
lies 23,000 light years away in the
southern constellation Triangulum
Australe (the Southern Triangle).
"In our data we found the clear signature of a narrow and extremely
energetic jet of a type which has
Two older objects, the Calabash
nebula (a proto-planetary nebula)
and M 2-9 (a young planetary
nebula) show how IRAS 154455449 (left panel) may evolve in
the future. The white bar indicates
0.5 light year. (Credit: E. Lagadec/
ESO/A. Pérez Sánchez; NASA/ESA
& Valentin Bujarrabal; B. Balick, V.
Icke, G. Mellema and NASA/ESA)

http://www.sciencedaily.com

http://www.sciencedaily.com/
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Above: Although uncompleted this work in progress shows the potential of the set-up now employed by Stefan Krivan using a hydrogen alpha
(H-Alpha) filter and his Williams Optics 100mm refractor. More clear nights will allow Stefan to add more depth to this spectacular widefield
view of the Tarantula Nebula in the L.M.C. we can look forward to a colour version of this soon (weather permitting).

