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Headliners 

 Carnival of Space 

spacer.pamhoffman.com/carnival-of-

space-293/ 

 The Sun wakes up 

www.slate.com/blogs/

bad_astronomy/2013/03/16/

so-

lar_storm_moderate_space_weather

_event_headed_for_earth.html 

 Apollo engines recovered 

www.universetoday.com/100907/

apollo-rocket-engines-recovered-from-

atlantic-ocean-floor/ 

 Comet PAN-STARRS time 

lapse 

www.youtube.com/watch?

&v=qXhGKsXEoZE 
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 The Duelling Comets of 2013—

A Photographic Review 

 A Perfect (Natural) High—

Celestial Events & La Nada 

Droughts 

 The Universe Is a bit older than 

thought 

 GLOBE at Night 2013 Campaign  

 RASNZ Conference 2013  

 MESSENGER Sees a Smoother 

Side of Mercury 

 Sizing Up Neutron Stars 

 Scientists Say Voyager 1 Has 

Left the Solar System, But Has It 

Really? 

 Super-fast black hole orbit 

 Comet PanSTARRS from the 

Northern Hemisphere in detail. 

Our NEXT MEET-

ING is on Wednes-

day, March 27th, at 

8.00 p.m. at the Man-

awatu Observatory 

at up at Anzac Park. 

Those who managed to at-

tend our last meeting out at 

Sluggish Creek had a night to 

remember with a relaxed 

BBQ followed by the observ-

ing of the two comets and 

despite the bright moon 

some excellent views 

through the 20 inch tele-

scope. Come up and enjoy 

some of the many photo-

graphs from our members 

taken over this long fine 

summer. 

Our Face Book Page 

For those of you who may 

not have availed themselves 

yet the society has a FB page 

that could do with more 

visitations. We hope that 

members will be able to uti-

lise this more for update info 

in between newsletters. 

http://www.facebook.com/

PalmerstonNorthAstronomi-

calSociety 

Se you up at the meeting. 

Ian Cooper 

We bid farewell to our cometary friends at least for now. 

Although both Comet C/2012 F6 Lemmon and C/2011 L4 PanSTARRS won’t be seen from 

earth in any respectable time for us we do have an interesting prospect in Comet C/2012 S1 

ISON in November this year. Stay tuned for more on that at a later time. 

For now let some of us consider just how lucky we have been in seeing two lots of Duelling 

Comets in the space of just nine years. The photo above by Andrew Drawneek of Linton tak-

en on March 5th reminds me so much of another series of memorable March nights 17 years 

ago when the Great Comet of 1996, Comet Hyakutake, looked like this to the naked-eye! A 

head 2 degrees wide and a tail 50 degrees long blowin’ in the solar wind! 
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 THE DUELLING COMETS OF 2013—A PHOTOGRAPHIC REVIEW 

Above: Andrew Drawneek near Linton captured Comet PanSTARRS rising over Te Mata Peak near the Kahuterawa Valley on the morning of  

February 19th, 2013 using a 135mm lens and a Canon 5D2 camera, 10 second exposure, ISO 6400. 

Above: On the evening of March 1st, Andrew Drawneek got this close up view of Comet C/2001 L4 PanSTARRS  using his Canon 5D2 with 

a 400mm lens at f/5.6, 5 x 30 sec’s ISO 6400. This shows the three tails very well.  
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Above: George Ionas managed to capture the comet low down from his home in Palmerston North on the night of March 1st, 2013. 

Above: During the Star Party/Meeting at Sluggish Creek Observatory on February 27th Ian Cooper took this image using his Canon 450D 

with a 300mm lens at f/5.6 for 30 seconds on ISO 400. This was on the front page of Spaceweather.com for the next 5 days! 
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Above: No the old flax factory chimney has not come back into life! It is just Ian Cooper having fun with bright comets again.  

Comet PanSTARRS  on March 5th, 2013. Canon 450D, 80mm lens at f/5.6 4 seconds on ISO 1600. 

Above: Stefan Krivan used the Astrograph at Sluggish Creek to get our last view of Comet Lemmon on March 13th. 30 minutes worth of 

exposures has also picked up the edge-on spiral galaxy NGC 55 in Sculptor which ;lies some 11 million light years away. 
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TEN YEARS PLUS ONE DAY!  

Above Top. February 28th, 2003 at 8.22 hrs U.T. Comet C/2002 V1 NEAT from Glen Oroua. 

Above Bottom: March 1st, 2013 at 8.18 hrs U.T. Comet C/2011 L4 PanSTARRS from the same spot.  Both comets were around magnitude 

2.0 with about 5 degrees of tail  in binoculars. Photos by Ian Cooper. 
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In the November issue of Te Patiki I made 

the comment, “bring it on!” regarding the 

prospect of drought over the spring/

summer. My reasons for saying that have 

come to pass over February and March this 

year in particular. 

 

By definition droughts have been described 

by Bondy (1950) as, absolute drought, a peri-

od of 15 consecutive days, in none of which 

occurs 0.254mm of rain; partial drought, a 

period of at least 29 consecutive days dur-

ing which the mean daily rainfall does not 

exceed 0.254mm per day; dry spell, a period 

of at least 15 consecutive days in none of 

which occurs 1.00mm or more of rain. By 

those definitions we are still in the midst of 

a prolonged drought. During the forty days 

between Waitangi Day (Feb 6th) and St Pat-

rick’s Day (Mar 17th) we had a total of 

0.9mm of rain, and that was divided over 

three days! 

 

The reason for the lack of rain is the phe-

nomenon known as a ‘blocking high.’ Block-

ing highs can become ensconced over a 

region of the planet for several months. 

This can lead to severe heat-waves, espe-

cially over continental areas as was the case 

with Russia in 2010. The combination of 

transparency and calmness is reflected by 

the high sunshine totals throughout the past 

5 months. The temperatures have not come 

close to the hottest summers in my half 

century of memory but they were more 

than respectable for here. 

 

The real benefits to astronomers are the 

combination of both transparency, our abil-

ity to see further out into space, and good 

seeing, i.e. the steadiness of the atmosphere 

which enables us to use higher magnification 

on any given object. Those of you who have 

taken the opportunity to view any of the 

major planets like Jupiter or Saturn will no 

doubt have seen amazing detail, while deep-

sky observers have had that rare taste of 

the best of both worlds, great transparency 

& great seeing at the same time! 

 

In the infrared satellite image here taken 

around noon on Feb 19th 2013 we see New 

Zealand showing up as almost totally black. 

This indicates that at this time of the day we 

have our lowest humidity levels indicating a 

lack of water vapour, the bane of all visual 

astronomy. On this image supplied by 

MetVUW we can also see our good friends 

along the east coast of Australia and in par-

ticular Queensland (the Sunshine State) 

aren’t having it so good (see Suzy’s Lament). 

 

Twelve hours later the synopsis chart was 

showing a “Double-Yoker High,” straddling 

New Zealand. This was just one of many 

highs that sat over us deflecting encroaching 

fronts that came from all directions. Some 

of those cold fronts inched their way up the 

west coast of the South Island only to fizzle 

out when they got near us. 

 

How long will this situation last? At the time 

of writing (Mar 24th) there is little rain in the 

long term outlook and more highs are com-

ing in off the southern Indian Ocean as part 

of the conveyer belt that has feed us all 

summer. In past La Nada droughts the rain 

hasn’t returned in earnest until May, with 

1978 being the exception. 

 

Although the remnants of ex tropical cy-

clone Sandra brought some much needed 

rain to some dry areas, Sandra also dropped 

the maximum temperatures by 4° -5° C 

from what they were prior to her arrival. 

A PERFECT (NATURAL) HIGH! 

Rita Klein composed this photo from Suzy Webb’s lament of Face Book. Sad, but nice! 
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Like thunderstorms, large tropical depres-

sions are nature’s way of removing heat 

from the system. We are slowly recovering 

to pre-Sandra highs by the time of our 

monthly meeting. In 1968 T.C. Giselle, the 

storm that sank the Wahine Ferry in Wel-

lington Harbour on April 10th that year, 

dropped the temperatures by 8° C and we 

never recovered for the rest of that season! 

 

In the mean time my advice to one and all is 

to enjoy this first part of autumn and take 

full advantage of these “perfect highs!” 

 

Ian Cooper 

 

I found two more La Nada Drought years 

to add to the comparative mix. The figures 

for March are my best guess as to the final 

outcomes with a week to go.  

 

CELESTIAL EVENTS & LA 

NADA DROUGHTS? 

With the exception of 1978 all of the years 

above had a fine comet or two in the sky . 

In 1978 there was an excellent Total Lu-

nar Eclipse on the morning of March 

25th, just before that drought ended. 

Things were a bit different back then. Dur-

ing the period just before totality, around 

4.00 a.m., we had the entire duty roster of 

the Palmerston North Police Station up at 

the observatory. 

With the way drinking habits are these days 

the Police wouldn’t be able to fit in a perk 

like that anymore! 

In 1947 during a very sunny December 

which followed the sunniest November on 

record, Manawatu astronomers were treat-

ed  to a fine evening comet that graced their 

skies from Dec 7th-20th that year. It was 

magnitude 0 and had a tail 20-25° long! 

Above: A drawing of The Great South-

ern Comet of 1947 on Dec 13th next to 

Venus. 

In 1970 it was the turn of Comet Bennett 

to accompany a La Nada Drought. The 

Great Comet of 1970 was a fine sight in 

pre-dawn skies across the southern hemi-

sphere before heading north in April at the 

time of the Apollo 13 space flight. 

 

 

 

 

 

 

 

 

 

 

Above: Comet Bennett on March 21st, 

1970. Taken by Barry Ward at Tirau. 

In 2003 we had the fine comet C/2002 V1 

NEAT. In my picture below Comet NEAT 

sits between two cabbage trees with an 

auroral glow lighting the sky on March 4th, 

2003. 

Of course this year we didn’t have a great 

comet but we had two fine comets for 

nearly a month. Now you can see why I 

love La Nada droughts! 

Ian Cooper. 
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The Universe Is a bit 

older than thought 

 

The Universe is a wee bit older 

than we thought. Not only that, but 

turns out the ingredients are a little 

bit different, too. And not only that, 

but the way they’re mixed isn’t 

quite what we expected, either. 

And not only that, but there are 

hints and whispers of something 

much grander going on as well.  

The European Space Agen-

cy’s Planck mission is what’s going 

on. Planck has been scanning the 

entire sky, over and over, peering at 

the radio and microwaves pouring 

out of the Universe. Some of this 

light comes from stars, some from 

cold clumps of dust, some from ex-

ploding stars and galaxies. But a 

portion of it comes from farther 

away…much farther away. Billions 

of light years, in fact, all the way 

from the edge of the observable 

Universe.  

This light was first emitted when 

the Universe was very young, about 

380,000 years old. It was blindingly 

bright, but in its eons-long travel to 

us has dimmed and reddened. 

Fighting the expansion of the Uni-

verse itself, the light has had its 

wavelength stretched out until it 

gets to us in the form of micro-

waves. Planck gathered that light for 

over 15 months, using instruments 

far more sensitive than ever before. 

The light from the early Uni-

verse shows it’s not smooth. If you 

crank the contrast way up you see 

slightly brighter and slightly dimmer 

spots. These correspond to changes 

in temperature of the Universe on a 

scale of 1 part in 100,000. That’s 

incredibly small, but has profound 

implications. We think those fluctu-

ations were imprinted on the Uni-

verse when it was only a trillionth 

of a trillionth of a second old, and 

they grew with the Universe as it 

expanded. They were also the seeds 

of the galaxies and the clusters and 

galaxies we see today. 

What started out as quantum fluc-

tuations when the Universe was 

smaller than a proton have now 

grown to be the largest structures 

in the cosmos, hundreds of millions 

of light years across. Let that settle 

in your brain a moment. 

And those fluctuations are the key 

to Planck’s observations. By looking 

at those small changes in light we 

can find out a lot about the Uni-

verse. Scientists spent years looking 

at the Planck data, analyzing it. And 

what they found is pretty amazing: 

The Universe is 13.82 billion 

years old. 

The Universe is expanding a bit 

slower than we expected. 

The Universe is 4.9 percent normal 

matter, 26.8 percent dark matter, 

and 68.3 percent dark energy. 

The Universe is lopsided. Just a bit, 

just a hint, but that has profound 

implications. 

What does all this mean? Let’s take 

a quick look, one at a time, at these 

results.  

The age of the Universe is a little bit 

higher than we expected. A few 

years ago, the WMAP spacecraft 

looked at the Universe much as 

Planck has, and for the time got the 

best determination of the cosmic 

age: 13.73 +/- 0.12 billion years old. 

Planck has found that the Universe 

is nearly 100 million years older 

than that: 13.82 billion years. 

At first glance you might think this 

is a really different number. But 

look again. The uncertainty in the 

WMAP age is 120 million years. 

That means the best estimate is 

13.73 billion years, but it could easi-

ly be 13.85 or 13.61. Anything in 

that range is essentially indistin-

guishable in the WMAP data, and 

13.73 is just in the middle of that 

range. 

And that range includes 13.82 bil-

lion years. It’s at the high end, but 

that’s not a big deal. It’s completely 

consistent with the older estimate, 

but Planck’s measurements are 

considered to be more accurate. It 

will become the new benchmark 

for astronomers. 

The Universe is expanding a bit 
slower than we expected. 

The Universe is expanding, and has 

been ever since the moment it was 

born. We can measure the speed of 

this expansion in various ways; for 

example, looking at distant explod-

ing stars. We can measure how fast 

they are moving away from us, 

swept along with the expansion of 

space, by seeing how much their 

light is red shifted (I have details 

about how this works in an earlier 

post on red shifts and the expansion 

of the Universe). We can measure 

their distance, too, using various 

methods including how bright they 

appear to be, and with both their 

speed and distance we can calculate 

how fast the Universe is expanding. 

The farther away you go, the faster 

the Universe expands, and what 

Planck found is that the Universe is 

getting bigger at a rate of 67.3 kilo-

metres per second per mega 

parsec. A mega parsec is a unit of 

distance equal to 3.26 million light 

years (which is convenient to as-

tronomers). That means that if you 

look at a galaxy one mega parsec 

away, it appears to be moving away 

from you at 67.3 km/sec. A galaxy 

two mega parsecs away would re-

cede at twice that speed, 134.6 km/

sec, and so on. 

This is called the Hubble constant. 

Various methods have been used to 

measure it for the past century, 

and some of the best found it to be 

about 74.2 km/s/Mpc. Planck’s 

measurement is smaller, so the Uni-

verse appears to be expanding a 

little more slowly than we thought, 
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which is why the age is a bit higher 

than measured before, too. 

Part of the reason the number is 

smaller from Planck is that it’s look-

ing at light that is very old, and 

came from very far away, so they 

extrapolate forward in time to see 

how fast the Universe is growing. 

Other measurements use light from 

objects that are closer, and scien-

tists extrapolated backwards. 

Since the two numbers are differ-

ent, this may mean the Hubble con-

stant has changed over time, though 

that’s way too preliminary to tell. I’ll 

just note it here as an interesting 

development. The Hubble constant 

is notoriously difficult to measure, 

and I imagine astronomers will be 

arguing about it for some time yet 

to come. 

The Universe is 4.9 percent normal 
matter, 26.8 percent dark matter, 
and 68.3 percent dark energy. 

I love this bit. The amount of the 

fluctuations in the light from the 

early Universe as well as how they 

are distributed can be used to figure 

out what the Universe is made of. 

The ingredients and amounts of the 

universal constituents are: 

4.9 percent normal matter 

26.8 percent dark matter 

68.3 percent dark energy 

Normal matter is what we call pro-

tons, neutrons, electrons; basically 

everything you see when you look 

around. Stars, cashews, dryer lint, 

and books are all made of normal 

matter. So are you. 

Dark matter is a substance we 

know exists, but it’s invisible. We 

see its effects through its gravity, 

which profoundly alters how galax-

ies rotate and clusters of galaxies 

behave. There’s more than five 

times as much of it as there is nor-

mal matter. 

Dark energy was only discovered in 

1998. It’s very mysterious, but acts 

like a pressure, increasing the ex-

pansion rate of the Universe. We 

know very little about it other than 

the fact that it exists, and it’s a big-

ger component of the universal 

budget than normal and dark mat-

ter combined. 

The best estimates for these num-

bers before Planck were a bit differ-

ent: 4.6, 24, and 71.4 percent, re-

spectively. That’s neat: there’s less 

dark energy than we thought, so 

the Universe is made up a little bit 

less of that weird stuff, if that makes 

you feel better. But there’s still a lot 

of it! 

The good news is that having better 

numbers for all these means astron-

omers can tune their models a little 

bit better, and we can understand 

things a little better. Different mod-

els of how the Universe behaves 

predict different ratios for these 

ingredients, so getting them focused 

a bit better means we can see 

which models work better. We’re 

learning! 

The Universe is lopsided. Just a bit, 
just a hint, but that has profound 
implications. 

Of all the results announced so far, 

this may be the most provocative. 

We expect the Universe to be pret-

ty smooth on large scales. Those 

early fluctuations should be ran-

dom, so when you look around at 

this ancient light, the pattern should 

be pretty random. 

And it is! The distribution of the 

fluctuations is quite random. It may 

look to your eye to have patterns, 

but our brains are 

miserable at seeing 

true randomness; we 

impose order on it. 

You have to use com-

puters, math, and sta-

tistics to measure the 

distribution to test 

for true randomness, 

and the Universe 

passes the test. 

Kind of. 

The distribution is random, but 

the amplitudes of the fluctuations 

are not. Amplitude is how bright 

they are; like the height of a wave. 

It’s hard to see by eye, but in the 

big map made by Planck, the fluctua-

tions are a wee bit brighter than 

they should be on one side, and a 

wee bit dimmer on the other. It’s 

an incredibly small effect, but ap-

pears to be real. It was seen in 

WMAP data and confirmed by 

Planck. 

A simple model of the Universe 

says that shouldn’t happen. The 

Universe is lopsided on a vast 

scale! What can this mean? 

Right now, we don’t know, and 

there are far more ideas for why 

this would happen than we have 

data to test for. It could mean dark 

energy is changing over time, for 

example. Another idea, and one 

that is terribly exciting, is that we’re 

seeing some pattern imprinted on 

the Universe from before the Big 

Bang. I know, that sounds crazy, but 

it’s not completely crazy. My friend 

and cosmologist Sean Carroll has 

some detail on this. 

We may be seeing something so big 

in extent it’s happening over scales 

we literally cannot see. It’s like hav-

ing a house built on a slight incline. 

Standing in one room you might not 

notice it, but measuring the eleva-

tion in a room on one side of the 

house versus one all the way on the 

other side might show the discrep-

ancy. And even then, it only gives 

you a taste of how big that hill 

might be. 

We’re seeing that on a cosmic 

scale. The Universe itself appears to 

A map of the lopsided Universe. This 

shows the difference between a 

smooth mathematical fit to the back-

ground light of the cosmos versus 

what is actually seen - these leftover 

fluctuations are just a hair bigger 

than we expected, but that makes all 
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GLOBE at Night 2013 

Campaign  

Join the Worldwide GLOBE at 

Night 2013 Campaign 

 

What would it be like without stars 

at night? What is it we lose? Starry 

night skies have given us poetry, art, 

music  and the wonder to explore. 

A bright night sky (aka light pollu-

tion) affects energy consumption, 

health and wildlife too. Spend a few 

minutes to help scientists by meas-

uring the brightness of your night 

sky. Join the GLOBE at Night citizen

-science campaign 

(www.globeatnight.org). The third 

campaign started March 3 and runs 

through March 12. 

 

GLOBE at Night is a worldwide, 

hands-on science and education 

program to encourage citizen-

scientists worldwide to record the 

brightness of their night sky. During 

five select sets of dates in 2013, chil-

dren and adults match the appear-

ance of a constellation (Orion or 

Leo in the northern hemisphere, 

and Orion and Crux in the southern 

hemisphere) with seven star charts 

of progressively fainter stars 

(www.globeatnight.org/

observe_magnitude_orion.html). Par-

ticipants then submit their choice of 

star chart at www.globeatnight.org/

webapp/ with their date, time and 

location. This can be done by com-

puter (after the measurement) or 

by smart phone or pad (during the 

measurement). From these data an 

interactive map of all worldwide 

observations is created 

(www.globeatnight.org/map/). Over 

the past 7 years of 10-day cam-

paigns, people in 115 countries have 

contributed over 83,000 measure-

ments, making GLOBE at Night the 

most popular, light pollution citizen-

science campaign to date 

(www.globeatnight.org/analyze.html). 

 

The GLOBE at Night website is 

easy to use, comprehensive, and 

holds an abundance of background 

information(www.globeatnight.org/

learn.html and 

www.globeatnight.org/observe.html). 

Guides, activities, one-page flyers 

and postcards advertising the cam-

paign are available at 

www.globeatnight.org/pdf/. Through 

GLOBE at Night, students, teachers, 

parents and community members 

are amassing a data set from which 

they can explore the nature of light 

pollution locally and across the 

globe. The remaining GLOBE at 

Night campaigns in 2013 are: March 

3 - 12, March 31—April 9, and April 

29 - May 8. Make a difference and 

join the GLOBE at 

Night campaign. 

 

Constance E. Walker, Ph.D. associate 

scientist & senior science education 

specialist, NOAO director, GLOBE at 

Night campaign (www.globeatnight.org) 

cwalker@noao.edu  

be slightly canted, and we only get a 

hint of it when we take the measure 

the entire Universe. 

I am entirely and thoroughly delight-

ed by these new results. 

As a scientist, of course, I like it 

when we get better measurements, 

more detail, refined numbers. That’s 

how we test models, and it helps us 

understand our ideas better. 

But I’m human, and a big part of my 

brain is still reeling from the fact 

that we can accurately measure the 

age of the Universe at all. We can 

figure out what’s in it, even when 

most of it is something we cannot 

see. We can determine not only 

that it’s expanding, but how quickly. 

And best of all, we see that the Uni-

verse is doing things we still don’t 

understand. It’s showing us that 

there is still more out there, things 

occurring on so vast a canvas that it 

both crushes utterly our sense of 

scale and expands ferociously our 

imagination. 

Every day, we get better at learn-

ing what the Universe is doing. And 

the work continues to find out how. 

It may even lead us to the answer of 

the ultimate question of all: why? 

If that answer exists (if the question 

even makes sense), and we can un-

derstand it, then we are making our 

first steps toward it right now. 

I still hear some people say that sci-

ence takes the wonder out of 

life. Those people are utterly and com-

pletely wrong. 

 

Science takes us to the wonder.  

 

http://www.slate.com/ 

http://www.globeatnight.org/
http://www.globeatnight.org/observe_magnitude_orion.html
http://www.globeatnight.org/observe_magnitude_orion.html
http://www.globeatnight.org/webapp/
http://www.globeatnight.org/webapp/
http://www.globeatnight.org/map/
http://www.globeatnight.org/analyze.html
http://www.globeatnight.org/learn.html
http://www.globeatnight.org/learn.html
http://www.globeatnight.org/observe.html
http://www.globeatnight.org/pdf/
http://www.globeatnight.org/
mailto:cwalker@noao.edu
http://www.slate.com/blogs/bad_astronomy/2013/03/21/age_of_the_universe_planck_results_show_universe_is_13_82_billion_years.html
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RASNZ Conference 

2013  

The 2013 conference is now a little 

over 2 months away.  Registrations 

for the conference are coming in 

regularly.  If you have yet to do so, 

it would be wise to register now 

and book your accommoda-

tion.   The venue is the Ascot Park 

Hotel, Invercargill, the dates Friday 

24 to Sunday 26 May, with the 

Trans Tasman Occultation Symposi-

um, TTSO7 following on Monday 27 

and Tuesday 28 May. 

 

Visit the RASNZ web site at http://

www.rasnz.org.nz for more details 

and to register for the conference 

and/or TTSO7.  We encourage 

members to present papers on 

their own observing activities or 

other items of astronomical inter-

est.  Submission forms to present a 

paper are also on the web site. 

 

If you are booking accommodation 

at the Ascot Park Hotel make sure 

you mention that you are attending 

the RASNZ conference.  The hotel 

is holding accommodation for us for 

a limited time and special rates will 

apply. With the Bluff Oyster festival 

coinciding with the conference it is 

sensible to reserve your accommo-

dation early before it is booked out. 

 

If you intend flying to Invercargill 

you may be interested in using the 

shuttle from the airport.  Let the 

LOC know you are flying and they 

will send you a voucher to entitle 

you to a shuttle fare of $5 each 

way. 

 

The LOC are planning a tour for 

the Friday afternoon before the 

conference opens.  Their plans in-

cludes a visit to the Unwin Radar at 

Awarua, then to the Met Station to 

watch a balloon release and radar 

tracking, then onto Richardson' 

Truck Museum.  Cost is $20 per 

person which includes bus hire and 

admission to the Truck Muse-

um.  The tour will depart from the 

Ascot Hotel at 1pm returning about 

4pm.  More information will be 

available from the LOC. 

 

In response to requests, the LOC 

are arranging a theme for the ban-

quet. Realising that November 23rd 

this year is the 50th anniversary of 

the first transmission of Dr Who on 

BBC TV, they have decided on the 

theme "50 Years of Dr Who".  For 

more information on the above, the 

LOC can be contacted at  

LOC2013@rasnz.org.nz. 

 

An updated version of the confer-

ence brochure is now on the 

RASNZ web site.  It includes details 

of our two guest speakers, Jean-

François Kaufeler and Professor 

Richard Easther.  Jean-François was 

until recently at the ESA where he 

was head of the ground segment 

engineering department and of the 

ESA operations centre.  Richard 

Easther is the Head of Department, 

Physics, at Auckland Universi-

ty.  The fellows speaker for 2013 

is Bob Evans and our after dinner 

speaker will be the Hon. Margaret 

Austin. 

 

Further details of the plans for the 

TTSO7 meeting are available on the 

Occultation Section web page http://

occsec.wellington.net.nz. 

 

Brian Loader, Chair, RASNZ SCC.  

MESSENGER Sees a 

Smoother Side of Mer-

cury 

During its two years in orbit 

around Mercury — as well as sev-

eral more years performing flybys 

— the MESSENGER spacecraft has 

taken over 150,000 images of the 

innermost planet, giving us a look at 

its incredibly rugged, Sun-scoured 

surface like never before. But not 

all areas on Mercury appear so 

harsh — it has its softer sides too, 

as seen above in an image released 

earlier today. 

Here we see the smooth walls, 

floor and upper surfaces around an 

irregular depression on Mercury in 

high definition. The velvety texture 

is the result of widespread layering 

of fine particles, because unlike 

many features on 

Mercury’s  ancient 

surface this rimless 

depression wasn’t 

caused by an impact 

from above but ra-

ther explosively 

escaping lava from 

below — this is the 

rim of a volcanic 

vent, not a crater! 

 

Previous images 

have been acquired 

of this irregularly-

shaped depression 

but this is the high-

est resolution view 

MESSENGER has 

captured to date – about 26 

meters per pixel. 

 

A high-resolution view of a “silky” 

surface on Mercury.  

http://www.rasnz.org.nz/
http://www.rasnz.org.nz/
mailto:LOC2013@rasnz.org.nz
http://occsec.wellington.net.nz/
http://occsec.wellington.net.nz/
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The full depression, located north-

east of the Rachmaninoff basin, is 

about 36 km (22 miles) across at its 

widest. It’s surrounded by a smooth 

blanket of high-reflectance material 

— 

explosively ejected volcanic parti-

cles from a pyroclastic eruption that 

spread over the surface like snow. 

  

Other similar vents have been 

found on Mercury, like the heart-

shaped one in Caloris basin. The 

smooth, bright surface material is a 

telltale sign of a volcanic outburst, 

as are the rimless, irregular shapes 

of the vents. 

 

The numerous small craters that 

are seen inside the vent and on the 

smooth surrounding surfaces would 

be from meteorite impacts that oc-

curred well after the eruption. 

On March 17, 2011, MESSENGER 

became the first spacecraft ever to 

orbit the planet Mercury. It is capa-

ble of continuing orbital operations 

until early 2015. 

 

http://www.universetoday.com/ 

 

Find out more about the mission at 

http://messenger.jhuapl.edu/index.php 
A wide-angle view of the same 

depression, captured by MES-

SENGER in July 2012 

Sizing Up Neutron 

Stars 

 

Neutron stars, the ultra-dense 

cores left behind after massive stars 

collapse, contain the densest matter 

known in the universe outside of a 

black hole. New results from X-ray 

telescopes have provided one of the 

most reliable determinations yet of 

the relation between the radius of a 

neutron star and its mass. These 

results constrain how nuclear mat-

ter -- protons and neutrons, and 

their constituent quarks -- interact 

under the extreme conditions found 

in neutron stars. 

 

Three telescopes -- Chandra, ESA's 

XMM-Newton, and NASA's Rossi X

-ray Timing Explorer (RXTE) -- 

were used to observe 8 neutron 

stars. 

 

An 

x-

http://www.universetoday.com/100922/messenger-sees-a-smoother-side-of-mercury/#more-100922
http://messenger.jhuapl.edu/index.php
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ray star X7 in the globular cluster 

47 Tucanae is a neutron star 

slowly pulling gas away from a small 

companion star. In 2006, research-

ers used observations of the 

amount of X-rays from X7 at differ-

ent energies to determine a rela-

tionship between the mass and the 

radius of the neutron star. A similar 

procedure was used for observa-

tions of the other neutron stars. 

 

Four other neutron stars were ob-

served to undergo bursts of X-rays 

that cause the atmosphere of the 

neutron star to expand. By follow-

ing the cooling of the star, its sur-

face area can be calculated. From 

that it was possible to gather more 

information on the relationships 

between the masses and radii of 

these neutron stars. 

 

The mass and radius of a neutron 

star is directly related to interac-

tions between the particles in the 

interior of the star.  So these re-

sults give new information about 

the interiors of neutron stars. The 

conclusion was that the radius of a 

neutron star with a mass that is 1.4 

times the mass of the Sun is be-

tween 10.4 and 12.9 km. The densi-

ty at the centre about 8 times that 

of nuclear matter found in Earth-

like conditions. 

 

The new values for the neutron 

star's structure should hold true 

even if matter composed of free 

quarks exists in the core of the star. 

Quarks are fundamental particles 

that combine to form protons and 

neutrons and are not usually found 

in isolation. It has been postulated 

that free quarks may exist inside the 

centres of neutron stars, but no 

firm evidence for this has ever been 

found. 

 

The results also have implications 

for the study of atomic nuclei 

generally, such as the distances be-

tween neutrons and the so-called 

'symmetry energy' for nuclear mat-

ter, which is the energy cost re-

quired to create a system with a 

different number of protons than 

neutrons. The symmetry energy is 

important for neutron stars because 

they contain almost ten times as 

many neutrons as protons. It is also 

important for heavy atoms on 

Earth, like Uranium, because they 

often have more neutrons than pro-

tons. The results show that the 

symmetry energy does not change 

much with density.  

 

These results will be published in a 

paper in the March 1st, 2013 issue 

of The Astrophysical Journal Let-

ters. The authors are Andrew Stei-

ner, from the Institute for Nuclear 

Theory at the University of Wash-

ington, James Lattimer from Stony 

Brook University in New York and 

Edward Brown from Michigan State 

University.  

 

NASA's Marshall Space Flight Cen-

tre in Huntsville, Ala., manages the 

Chandra program for NASA's Sci-

ence Mission Directorate in Wash-

ington. The Smithsonian Astrophysi-

cal Observatory controls Chandra's 

science and flight operations from 

Cambridge, Mass. 

 

http://www.nasa.gov/ 

Scientists Say Voyager 

1 Has Left the Solar 

System, But Has It Real-

ly? 

 

A new paper out today reports that 

the Voyager 1 spacecraft appears to 

have travelled beyond the influence 

of the Sun and exited the helio-

sphere. However, the data they cite 

is the same as what NASA Voyager 

scientists claimed in December 

2012 was just a new region at the 

edge of the solar system that scien-

tists previously didn’t know was 

there. They called it a “highway” of 

magnetic particles, shepherding 

Voyager 1 out into interstellar 

space, whereas the new paper put 

out by the American Geophysical 

Union says Voyager 1 has crossed a 

“heliocliff” and into interstellar 

space. 

JPL spokesperson Jia-Rui Cook had 

just heard of the paper when Uni-

verse Today called this morning to 

verify the findings of the new paper. 

“Our last statement about this was 

the critical thing we were looking 

for was a change in the magnetic 

field data,” she said via phone. “This 

paper does not appear to address 

the magnetic field data.” 

 

UPDATE: NASA has issued a 

statement regarding this issue: 

 

“The Voyager team is aware of re-

ports today that NASA’s Voyager 1 

has left the solar system,” said Ed-

ward Stone, Voyager project scien-

http://www.nasa.gov/mission_pages/chandra/multimedia/x7.html
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tist based at the California 

Institute of Technology, Pas-

adena, Calif. “It is the con-

sensus of the Voyager sci-

ence team that Voyager 1 

has not yet left the solar sys-

tem or reached interstellar 

space. In December 2012, 

the Voyager science team 

reported that Voyager 1 is 

within a new region called 

‘the magnetic highway’ 

where energetic particles 

changed dramatically. A 

change in the direction of the 

magnetic field is the last criti-

cal indicator of reaching in-

terstellar space and that 

change of direction has not 

yet been observed.” 

Cook told Universe Today 

that Voyager Project Scien-

tist Ed Stone was out of the 

country, and she was trying 

to get in touch with him to verify 

the paper’s claims that Voyager has 

left the solar system, and he obvi-

ously wasted no time in setting the 

record straight. 

In another update, the AGU reis-

sued the press release with a differ-

ent title to “to better represent the 

findings reported in the study.” The 

initial headline was “Voyager 1 Has 

Left the Solar System, Sudden 

Changes in Cosmic Rays Indicate,” 

and the new headline is “Voyager 1 

has entered a new region of space, 

sudden changes in cosmic rays indi-

cate.” So, basically, the new paper 

was just iterating the previous find-

ings. 

 

(End of updates) 

 

The authors of the new paper, Wil-

liam Webber and F.B. McDonald, 

cite the events of last summer when 

Voyager 1 measured drastic changes 

in radiation levels, more than 18 

billion km (11 billion miles) from the 

Sun. On July 28, 2012 the level of 

lower-energy particles originating 

from inside our Solar System 

dropped by half. However, in three 

days, the levels had recovered to 

near their previous levels. But then 

the bottom dropped out at the end 

of August, where anomalous cosmic 

rays (cosmic rays trapped in the 

outer heliosphere) all but vanished, 

dropping to less than 1 percent of 

previous amounts. At the same 

time, galactic cosmic rays – cosmic 

radiation from outside of the solar 

system – spiked to levels not seen 

since Voyager’s launch, with intensi-

ties as much as twice previous lev-

els. 

 

“Within just a few days, the helio-

spheric intensity of trapped radia-

tion decreased, and the cosmic ray 

intensity went up as you would ex-

pect if it exited the heliosphere,” 

said Webber in an AGU press re-

lease. Webber is a professor emeri-

tus of astronomy at New Mexico 

State University in Las Cruces. He 

called this transition boundary the 

“heliocliff.” 

In the Geophysical Research Letters 

article, the authors say, “It appears 

that [Voyager 1] has exited the main 

solar modulation region, revealing 

[hydrogen] and [helium] spectra 

characteristic of those to be ex-

pected in the local interstellar medi-

um.” 

However, last December in a NASA 

press conference, the Voyager team 

said they inferred this region is still 

inside our solar bubble because the 

direction of the magnetic field lines 

has not changed. The direction of 

these magnetic field lines is predict-

ed to change when Voyager breaks 

through to interstellar space. 

“We believe this is the last leg of 

our journey to interstellar space,” 

Stone said during the press confer-

ence. “Our best guess is it’s likely 

just a few months to a couple years 

away. The new region isn’t what we 

expected, but we’ve come to expect 

the unexpected from Voyager.” 

 

http://www.universetoday.com/ 

This graph, from the paper, shows the number of solar cosmic rays (in blue, la-

belled "A") drops suddenly at the same time galactic cosmic rays (red and black, 

labelled "B" and "C") rise steeply (note the scales are different, but the important 

http://www.universetoday.com/100894/scientists-say-voyager-1-has-left-the-solar-system-but-has-it-really/
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Super-fast black hole 

orbit 

ESA’s XMM-Newton space tele-

scope has helped to identify a star 

and a black hole that orbit each oth-

er at the dizzying rate of once every 

2.4 hours, smashing the previous 

record by nearly an hour. 

The black hole in this compact pair-

ing, known as MAXI J1659-152, is at 

least three times more massive than 

the Sun, while its red dwarf com-

panion star has a mass only 20% that 

of the Sun. The pair is separated by 

roughly a million kilometres. 

The duo were discovered on 25 

September 2010 by NASA’s Swift 

space telescope and were initially 

thought to be a gamma-ray burst. 

Later that day, Japan’s MAXI tele-

scope on the International Space 

Station found a bright X-ray source 

at the same place. 

More observations from ground and 

space telescopes, including XMM-

Newton, revealed that the X-rays 

come from a black hole feeding off 

material ripped from a tiny compan-

ion. 

Several regularly-spaced dips in the 

emission were seen in an uninter-

rupted 14.5 hour observation with 

XMM-Newton, caused by the une-

ven rim of the black hole’s accretion 

disc briefly obscuring the X-rays as 

the system rotates, its disc almost 

edge-on along XMM-Newton’s line 

of sight. 

From these dips, an orbital period of 

just 2.4 hours was measured, setting 

a new record for black hole X-ray 

binary systems. The previous record

-holder, Swift J1753.5–0127, has a 

period of 3.2 hours. 

The black hole and the star orbit 

their common centre of mass. Be-

cause the star is the lighter object, it 

lies further from this point and has 

to travel around its larger orbit at a 

breakneck speed of two million kilo-

metres per hour – it is the fastest 

moving star ever seen in an X-ray 

binary system. On the other hand, 

the black hole orbits at ‘only’ 

150 000 km/h. 

“The companion star revolves 

around the common centre of mass 

at a dizzying rate, almost 20 times 

faster than Earth orbits the Sun. You 

really wouldn’t like to be on such a 

merry-go-round in this Galactic 

fair!” says lead author Erik Kuulkers 

of ESA’s European Space Astronomy 

Centre in Spain. 

His team also saw that they lie high 

above the Galactic plane, out of the 

main disc of our spiral Galaxy, an 

unusual characteristic shared only 

by two other black-hole binary sys-

tems, including Swift J1753.5–0127. 

“These high galactic latitude loca-

tions and short orbital periods are 

signatures of a potential new class of 

binary system, objects that may have 

been kicked out of the Galactic 

plane during the explosive formation 

of the black hole itself,” says Dr 

Kuulkers. 

Returning to MAXI J1659−152, the 

quick response of XMM-Newton 

was key in being able to measure 

the remarkably short orbital period 

of the system. 

“Observations started at tea-time, 

just five hours after we received the 

request to begin taking measure-

ments, and continued until breakfast 

the next day. Without this rapid 

response it would not have been 

possible to discover the fastest rota-

tion yet known for any binary sys-

tem with a black hole,” adds Norb-

ert Schartel, ESA’s XMM-Newton 

project scientist. 

 

http://www.esa.int/ 

 

A short video showing the orbiting pair 

can be viewed at http://

spaceinvideos.esa.int/Videos/2013/03/

MAXI_J1659_152 

Artist’s impression 

of XMM-Newton. 

http://www.esa.int/Our_Activities/Space_Science/Black_hole-star_pair_orbiting_at_dizzying_speed
http://spaceinvideos.esa.int/Videos/2013/03/MAXI_J1659_152
http://spaceinvideos.esa.int/Videos/2013/03/MAXI_J1659_152
http://spaceinvideos.esa.int/Videos/2013/03/MAXI_J1659_152
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If undelivered, please return to 

Ian Cooper 

RD3 

Palmerston North 4473 

COMET PANSTARRS—THE VIEW FROM THE NORTH 

Now that Comet C/2011 L4 PanSTARRS has crossed the celestial 

equator where they are enjoying a slightly better elevated view 

than the one we had. This means that the cometographers like 

Michael Jäger of Austria has captured this stunning image on 

March 19th 2013 showing the incredible complexity of the many 

tails exhibited by this comet. The angle that the comet presents 

its tail to us at, known as the phase angle has changed from 

around 60° to 55° making it appear tighter in than when we saw 

it at the start of the month. In the detailed image below note the 

striations in the main dust tail. This is very similar to what we saw 

with the Great Comet of 2007, Comet C/2006 P1 McNaught. 

You will see an explanation of this detail in the comments at bot-

tom right . 

Looking at Michael Jäger's very fine image of Comet PAN-
STARRS taken on March 19,I can see 10, possibly 12 synchronic 
bands emanating from the nucleus. My understanding is that 
these reflect time-dependent emission of dust from the 
nucleus. Presumably the most likely explanation is that the nucle-
us is rotating with a period of about 30-50 hr such that during the 
time it has been close to the Sun (say within about 0.4-0.5 AU) 
one side is more active than the other and so when this more ac-
tive side faces the Sun, the mass loss rate is enhanced 
compared to when that region is on the night-side of the spinning 
nucleus?  If so, presumably conspicuous synchronic bands where 
present in a comet's tail are indicative of a relatively slow-rotating 
cometary nucleus given that typical rotation periods for cometary 
nuclei are about 12-24 hr. 
 
Richard Miles, BAA 


