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Headliners 

 The Rising of the Milky Way 

http://vimeo.com/68260417  

 The cosmic perspective 

http://www.youtube.com/watch?

&v=x3sPsbv3fnY  

 The Fermi Paradox 

http://www.youtube.com/user/

universetoday?sub_confirmation=1 

Contact numbers 

President: Ian Cooper 329 7829 

Secretary: Peter Wilde 358 4857 

Treasurer: George Ionas 358 7007 

Editor: Jeremy Moss 027 7654171 

In this issue: 

 The way to Kilkern Road Observa-

tory. 

 Venus is back in the evening sky! 

 Navigating the Solar System 

 The Conference and TTSO7 

 Lightest Exoplanet Imaged So Far 

 Hunting High-Mass Stars 

 Video of the Nearby Universe 

 The Hunt is on for Habitable Exo-

moons 

 New Horizons Spacecraft ‘Stays 

the Course’ for Pluto System En-

counter 

 Dusty surprise around giant black 

hole 

 StellarFest 2013 is coming to a 

famous beach near you! Are you 

going to be there, or stuck in the 

Square?  The Horowhenua Astro-

nomical Society are hosting what 

was called previously the Winter 

Astrocamp but is now re-branded 

as StellarFest 2013. See the inside 

back pages for details 

 Low Winter Sun. 

 Sky & Telescope old copies free to 

a good home (see the back cover). 

The NEXT MEETING 

will be at the Manawatu 

Observatory on June 

26th, 2013 at 8.00 p.m. 

 

The president will give a 

talk on his recent visit to 

some southern observato-

ries. 

At the recent A.G.M. the 

executive was affectively re-

elected although the presi-

dent hinted that a change 

would be in the off for next 

year! 

A beaming Carl Knight cordi-

ally invites you to his home on 

Saturday, June 29th at 6.30 

p.m. to attend the Official 

Opening of his observatory at 

Kilkern Road near Bulls (see 

maps on pages 2 & 3). It is not 

a difficult road to find. 

Carl had an open night for 

locals and guests back at the 

beginning of March but this is 

the REAL opening! 

KILKERN OBSERVATORY OFFICIAL GRAND OPENING 

http://vimeo.com/68260417
http://www.youtube.com/watch?&v=x3sPsbv3fnY
http://www.youtube.com/watch?&v=x3sPsbv3fnY
http://www.youtube.com/user/universetoday?sub_confirmation=1
http://www.youtube.com/user/universetoday?sub_confirmation=1
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The route to Kilkern Road.  After travelling 

through Bulls along Sate Highway 3 towards 

Wanganui turn tight at the top of the hill 

after the passing lanes onto Puketapu Rd. 

Kilkern Road is just a 100m or so after that. 

Carls place is 1.44 km from the corner 

hence the Rural Fire number of 144. a 

group of reflectorized traffic cones will be 

placed at the gate to highlight the entrance. 

There is an area to the west of the house 

designated for parking cars. Remember to 

face your car to the west when parking so 

that when you leave your lights won’t dazzle 

the people who will be hopefully observing 

still. See you there! 
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Venus is Back! Just in case you hadn’t 

noticed, and with all of this cloud lately it 

was quite possible, but Venus is back in the 

evening sky once again. The picture above 

shows Venus setting just above the trees 

with a thin  crescent moon on June 10th 

from Monrad Park. Look for a similar wide 

conjunction on July 10th, and August 9th.        

Ian Cooper 
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Navigating the Solar 

System 

 

Picture the scene: It’s the not too 

distant future and humanity has 

started to construct colonies and 

habitats all across our solar system. 

We’re gearing up to take that next 

big step into the unknown – actually 

leaving the cosy protection of the 

Sun’s heliosphere and venturing into 

interstellar space. Before this future 

can happen, however, there’s an 

important thing which is often over-

looked in discussions on this sub-

ject: navigation. 

 

Just as sailors once used the stars to 

navigate the sea, space travellers 

may be able to use the stars to navi-

gate the solar system. Except that 

this time, the stars we’d use will be 

dead ones. A specific class 

of neutron stars known as pulsars, 

defined by the repeated pulses of 

radiation they emit. The trick, ac-

cording to a recent paper, may be 

to use pulsars as a form of inter-

planetary – and possibly even inter-

stellar – GPS. 

Theories and ideas on spacecraft 

engines are plentiful. Foundations 

such as Icarus Interstellar keenly 

advocate the development of new 

propulsion systems, with some sys-

tems such as the VASIMR thrusters 

appearing rather promising. Mean-

while, fusion rockets are expected 

to be able to take passengers on 

a round trip from Earth to Mars in 

just 30 days, and researchers else-

where are working on real life warp 

drives, not unlike the ones we all 

know and love from the movies. 

 

But navigation is just as important. 

After all, space is mind-meltingly 

vast and mostly empty. The pro-

spect of getting lost out in the emp-

tiness is, frankly, terrifying. 

 

To date, this hasn’t really been a 

problem, particularly seeing as 

we’ve only sent a small handful of 

craft past Mars. As a result, we cur-

rently use a messy mishmash of 

techniques to keep track of space-

craft from here on Earth – essen-

tially tracking them with telescopes 

while relying heavily on their 

planned trajectory. This is also only 

as accurate as our instruments here 

on Earth are, meaning that as a craft 

gets more distant, our idea of 

where exactly it is becomes increas-

ingly less accurate. 

This is all well and good when we 

only have a few craft to track, but 

when space travel becomes more 

easily attainable and human passen-

gers are involved, routing every-

thing through Earth will start to 

become more and more difficult. 

This is particularly the case if we’re 

planning on leaving the confines of 

our home star – Voyager 2 is pres-

ently over 14 light hours away, 

meaning that Earth-based transmis-

sions take over half a day to reach 

it. 

Navigating Earth with modern tech-

nology is quite simple thanks to the 

array of GPS satellites we have in 

orbit around our world. Those sat-

ellites are constantly transiting sig-

nals which are, in turn, received 

by the GPS unit you may have on 

your car dashboard or in your 

pocket. As with all other electro-

magnetic transmissions, those sig-

nals travel at the speed of light, giv-

ing a slight delay between when 

they were transmitted and when 

they’re received. By using the sig-

nals from 4 or more satellites and 

timing those delays, a GPS unit can 

pinpoint your location on the sur-

face of Earth with remarkable accu-

racy. 

 

The pulsar navigation system pro-

posed by Wer-

ner Becker, 

Mike Bernhardt, 

and Axel Jessner 

at the Max 

Planck Institute, 

works in a very 

similar way, us-

ing the pulses 

emitted by pul-

sars. By know-

ing the initial 

position and velocity of your space-

craft, recording those pulses, and 

treating the Sun as a fixed reference 

point, you can calculate your exact 

location inside the solar system. 

Considering the Sun to be fixed this 

way is technically referred to as an 

inertial reference frame, and if you 

compensate for the motion of the 

Sun through our galaxy, the system 

still works perfectly well when leav-

ing the Solar system! All you need is 

to keep track of a minimum of 3 

pulsars (ideally 10, for the most ac-

curate results), and you can pin-

point your location with surprising 

accuracy! 

Interestingly enough, the idea of 

using pulsars as navigation beacons 

dates all the way back to 1974, no-

tably not long after Carl Sagan had 

used pulsars to show Earth’s loca-

tion on the plaques attached to the 

Pioneer 10 and 11 space probes. 

If Project Daedalus had ever been 

constructed, it might have been 

equipped with a system not unlike 

the one described here. 

Packing for long haul 

Becker and his colleagues looked at 

the different types of pulsar visible 

in the sky, and picked out a type 

known as rotation-powered pulsars 

as the best type to use for a galactic 

positioning system. In particular, a 

sub-type of these known as millisec-

ond pulsars are ideal. Being older 

than most pulsars they have weak 

magnetic fields, meaning they take a 

long time to slow down their spin 

rates – helpful as strongly magnet-

ised pulsars can sometimes change 

their rotation speed without warn-

ing. 
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With countless pulsars to choose 

from, the question turns to how 

you might equip your spacecraft to 

track them. Pulsars are easiest to 

spot in either x-rays or radio waves, 

so there’s a little choice as to which 

may be better to use. Essentially, it 

all turns out to be a question of 

how large your spacecraft is. 

Smaller vehicles, more akin to mod-

ern spacecraft, would be best off 

using x-rays to track pulsars. X-ray 

mirrors, like the ones used in cer-

tain orbiting space telescopes are 

compact and lightweight, meaning 

that a few could be added for a nav-

igation system without increasing 

the overall mass of the craft all that 

much. They may have the minor 

disadvantage that they may be easily 

damaged by an x-ray source which 

is too bright, this wouldn’t be a 

problem except under some unfor-

tunate circumstances. 

On the other hand, if you’re piloting 

a large space ship between planets 

or even stars, you would likely be 

better using radio waves. In radio 

frequencies, we know a lot more 

about the way in which pulsars 

work, as well as being able to meas-

ure them with a higher degree of 

accuracy. The only drawback there 

is that the radio telescopes you’d 

need to install on your ship would 

require an area of at least 150 m². 

But then, if you happened to be fly-

ing a star ship, that kind of size 

probably wouldn’t make much dif-

ference. It’s interesting to bear in 

mind the way that astronomers fre-

quently use the analogy of pulsars 

being “like lighthouses” when ex-

plaining why they appear to pulse. If 

we someday find ourselves using 

them as actual navigation aids, that 

analogy may take on a whole new 

meaning! 

 

http://

www.universetoday.com/103035/

navigating-the-solar-system-using-

pulsars-as-gps/#more-103035  

The Conference and 

TTSO7 

 

The RASNZ's Conference at Inver-

cargill was a great success. Around 

90 attended from Kaitaia to Bluff. 

As well several participants 'crossed 

the ditch' from as far away as Perth 

and Alice Springs.  Details of the 

Conference opening and the first 

papers are in Item 6. Many of the 

Conference papers will appear in 

coming issues of Southern Stars. 

 

Our featured guest was Jean-

Francois Kaufeler of the European 

Space Agency (ESA).  Jean-Francois 

has been responsible for the setting 

up of the launch monitoring station 

in Southland. The station tracks Ari-

ane rockets taking supplies to the 

International Space Station. (See a 

summary of Robin McNeil's talk in 

Item 6.) Jean-Francois also gave a 

talk about some of ESA's solar sys-

tem explorations. 

 

The Conference was followed by 

the Seventh Trans-Tasman Symposi-

um on Occultations (TTSO7) on 

the Monday and Tuesday. Among 

many contributions was the release 

of a beginner's guide to observing 

occultations by video. This manual 

was the result of much work by 

Jacquie Milner and Graham Blow. 

Details on obtaining the manual are 

in Item 3.  There was also the 

introduction of the new Astronomi-

cal Digital Video System that com-

bines several functions in one 

box.  Several presenters provided 

how-to guides of the advanced soft-

ware for occultation predictions and 

for video image analysis.  It is a trib-

ute to Occultation Section Director 

Graham Blow that such a range of 

talented persons have been attract-

ed to this scientific pursuit. Brian 

Loader proposed a vote of thanks 

to Graham at the end of the sympo-

sium. 

 

For the superb organisation on the 

ground we have to thank the local 

organising committee: Phil Burt, 

Steve Butler, Michael Bailey, Pete 

Stewart and Bob Evans. The Ascot 

Park Hotel staff also provided great 

eats for the coffee breaks and a su-

perb Conference dinner. 

 

The overall supervision was by the 

Standing Conference Committee: 

Dennis Goodman, Orlon Peterson, 

Tim Homes, Pauline & Brian Loader, 

and Warwick Kissling. Pauline 

looked after the finances and regis-

trations. Orlon and Warwick ar-

ranged the programme. Murray 

Forbes and Graham Blow assembled 

the TTSO7 programme. 

 

The 2014 conference is at Wha-

katane from Friday June 6 to Sunday 

June 8 with a Variable star symposi-

um on the Monday. See Item 7 for 

details. 

 

TTSO8 will be Melbourne at Easter 

2014 in conjunction with the Na-

tional Australian Convention of Am-

ateur Astronomers (NACAA). 

Easter 2014 is April 18-21. Details 

will be advised later.  

 

 

http://www.universetoday.com/103035/navigating-the-solar-system-using-pulsars-as-gps/#more-103035
http://www.universetoday.com/103035/navigating-the-solar-system-using-pulsars-as-gps/#more-103035
http://www.universetoday.com/103035/navigating-the-solar-system-using-pulsars-as-gps/#more-103035
http://www.universetoday.com/103035/navigating-the-solar-system-using-pulsars-as-gps/#more-103035
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Lightest Exoplanet Im-

aged So Far 

 

A team of astronomers using the 

European Southern Observatory's 

(ESO's) Very Large Telescope has 

imaged a faint object moving near a 

bright star. With an estimated mass 

of four to five times that of Jupiter 

(1300-1600 times Earth's mass), the 

object would be the least massive 

planet to be directly observed out-

side the solar system. The discovery 

is an important contribution to our 

understanding of the formation and 

evolution of planetary systems. 

 

Although nearly a thousand ex-

oplanets have been detected indi-

rectly -- 

mostly using the radial velocity or 

transit methods -- and many more 

candidates await confirmation, only 

a dozen exoplanets have been di-

rectly 

imaged (http://en.wikipedia.org/wiki/

List_of_extrasolar_planets_directly_im

aged). 

 

Nine years after ESO's Very Large 

Telescope captured the first image 

of an exoplanet, the planetary com-

panion to the brown dwarf 2M1207 

(http://www.eso.org/public/news/

eso0428), the same team has caught 

on camera what is probably the 

lightest of these objects so far. 

 

In the new observations, the likely 

planet appears as a faint but clear 

dot close to the star HD 95086. A 

later observation also showed that 

it 

was slowly moving with the star 

across the sky. This suggests that 

the object, which has been designat-

ed HD 95086 b, is in orbit around 

the star. Its brightness indicates that 

it has a mass of only four to five 

times 

that of Jupiter. 

 

The team used NACO, the adaptive 

optics instrument mounted on one 

of the 8.2-meter Unit Telescopes of 

ESO's Very Large Telescope (VLT). 

This instrument allows astronomers 

to remove most of the blurring ef-

fects of the atmosphere and obtain 

very sharp images. The observations 

were made using infrared light and a 

technique called differential imaging, 

which improves the contrast be-

tween the planet and dazzling host 

star. 

 

The newly discovered planet orbits 

the young star HD 95086 at a dis-

tance of around 56 times the dis-

tance from the Earth to the Sun, 

twice the Sun- Neptune distance. 

The star itself is a little more mas-

sive than the Sun and is surrounded 

by a debris disc. These properties 

allowed astronomers to identify it 

as an ideal candidate to harbour 

young massive planets. The whole 

system lies some 300 light-years 

away from us. 

 

The youth of this star, just 10 to 17 

million years, leads astronomers to 

believe that this new planet proba-

bly formed within the gaseous and 

dusty 

disc that surrounds the star. "Its 

current location raises questions 

about 

its formation process. It either grew 

by assembling the rocks that form 

the solid core and then slowly accu-

mulated gas from the environment 

to 

form the heavy atmosphere, or 

started forming from a gaseous 

clump that arose from gravitational 

instabilities in the disc." explains 

Anne-Marie 

Lagrange, a team member.  Interac-

tions between the planet and the 

disc 

itself or with other planets may 

have also moved the planet from 

where it 

was born." 

 

Another team member, Gaël 

Chauvin, concludes, "The brightness 

of the star gives HD 95086 b an 

estimated surface temperature of 

about 700 degrees Celsius. This is 

cool enough for water vapour and 

possibly methane to exist in its at-

mosphere. It will be a great object 

to study with the 

forthcoming SPHERE instrument on 

the VLT. Maybe it can also reveal 

inner planets in the system -- if they 

exist." 

 

SPHERE is a second-generation adap-

tive-optics instrument that will be 

installed on the VLT in late 2013. For 

details see http://www.eso.org/sci/

facilities/develop/instruments/

sphere.html 

 

 

http://en.wikipedia.org/wiki/List_of_extrasolar_planets_directly_imaged
http://en.wikipedia.org/wiki/List_of_extrasolar_planets_directly_imaged
http://en.wikipedia.org/wiki/List_of_extrasolar_planets_directly_imaged
http://www.eso.org/sci/facilities/develop/instruments/sphere.html
http://www.eso.org/sci/facilities/develop/instruments/sphere.html
http://www.eso.org/sci/facilities/develop/instruments/sphere.html
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Hunting High-Mass 

Stars 

In this new view of a vast star-

forming cloud called W3, ESA’s 

Herschel space observatory tells the 

story of how massive stars are 

born.  

 

W3 is a giant molecular cloud con-

taining an enormous stellar nursery, 

some 6200 light-years away in the 

Perseus Arm, one of our Milky Way 

Galaxy’s main spiral arms. 

Spanning almost 200 light-years, W3 

is one of the largest star-formation 

complexes in the outer Milky Way, 

hosting the formation of both low- 

and high-mass stars. The distinction 

is drawn at eight times the mass of 

our own Sun: above this limit, stars 

end their lives as supernovas. 

 

Dense, bright blue knots of hot dust 

marking massive star formation 

dominate the upper left of the im-

age in the two youngest regions in 

the scene: W3 Main and W3 (OH). 

Intense radiation streaming away 

from the stellar infants heats up the 

surrounding dust and gas, making it 

shine brightly in Herschel’s infrared-

sensitive eyes. 

Older high-mass stars are also seen 

to be heating up dust in their envi-

ronments, appearing as the blue 

regions labelled AFGL 333 in the 

lower left of the annotated version 

of the image, and the loop of KR 

140, at bottom right. 

 

Extensive networks of much colder 

gas and dust weave through the sce-

ne in the form of red filaments and 

pillar-like structures. Several of 

these cold cores conceal low-mass 

star formation, hinted at by tiny yel-

low knots of emission. 

By studying the two regions of mas-

sive star formation – W3 Main and 

W3 (OH) – scientists have made 

progress in solving one of the major 

conundrums in the birth of massive 

stars. That is, even during their for-

mation, the radiation blasting away 

from these stars is so powerful that 

they should push away the very ma-

terial they are feeding from. If this is 

the case, how can massive stars 

form at all? 

Observations of W3 point toward a 

possible solution: in these very 

dense regions, there appears to be a 

continuous process by which the 

raw material is moved around, com-

pressed and confined, under the 

influence of clusters of young, mas-

sive protostars. 

Through their strong radiation and 

powerful winds, populations of 

young high-mass stars may well be 

able to build and maintain localised 

clumps of material from which they 

can continue to feed during their 

earliest and most chaotic years, de-

spite their incredible energy output. 

 

http://www.esa.int/ 

http://www.esa.int/Our_Activities/Space_Science/Herschel/Hunting_high-mass_stars_with_Herschel
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Video of the Nearby 

Universe 

 

An international team of research-

ers, including University of Hawaii 

at Manoa astronomer Brent Tully, 

has mapped the motions of struc-

tures of the nearby universe in 

greater detail than ever before. The 

maps are presented as a video, 

which provides a dynamic three-

dimensional representation of the 

universe through the use of rota-

tion, panning, and zooming. The 

video was announced last week at 

the conference "Cosmic Flows: Ob-

servations and Simulations" in Mar-

seille, France, that honoured the 

career and 70th birthday of Tully. 

 

The Cosmic Flows project has 

mapped visible and dark matter 

densities around our Milky Way 

galaxy up to a distance of 300 mil-

lion light-years. 

 

The team includes Helene Courtois, 

associate professor at the Universi-

ty of Lyon, France, and associate 

researcher at the Institute for As-

tronomy (IfA), University of Hawaii 

(UH) at Manoa, USA; Daniel 

Pomarede, Institute of Research on 

Fundamental Laws of the universe, 

CEA/Saclay, France; Brent Tully, IfA, 

UH Manoa; and Yehuda Hoffman, 

Racah Institute of Physics, Universi-

ty of Jerusalem, Israel. 

 

The large-scale structure of the uni-

verse is a complex web of clusters, 

filaments, and voids. Large voids -- 

relatively empty spaces -- are 

bounded by filaments that form su-

per clusters of galaxies, the largest 

structures in the universe. Our 

Milky Way galaxy lies in a super 

cluster of 100,000 galaxies. 

 

Just as the movement of tectonic 

plates reveals the properties of 

Earth's interior, the movements of 

the galaxies reveal information 

about the main constituents of the 

universe: dark energy and dark mat-

ter. Dark matter is unseen matter 

whose presence can be deduced 

only by its effect on the motions of 

galaxies and stars because it does 

not give off or reflect light. Dark 

energy is the mysterious force that 

is causing the expansion of the uni-

verse to accelerate. 

 

The video captures with precision 

not only the distribution of visible 

matter concentrated in galaxies, but 

also the invisible components, the 

voids and the dark matter. Dark 

matter constitutes 80 percent of 

the total matter of our universe and 

is the main cause of the motions of 

galaxies with respect to each other. 

This precision 3-D cartography of 

all matter (luminous and dark) is a 

substantial advance. 

 

The correspondence between wells 

of dark matter and the positions of 

galaxies (luminous matter) is clearly 

established, providing a confirma-

tion of the standard cosmological 

model. Through zooms and dis-

placements of the viewing position, 

this video follows structures in 

three dimensions and helps the 

viewer grasp relations between fea-

tures on different scales, while re-

taining a sense of orientation. 

 

The scientific community now has a 

better representation of the moving 

distribution of galaxies around us 

and a valuable tool for future re-

search. 

 

See the video at http://irfu.cea.fr/

cosmography  

The Hunt is on for Hab-

itable Exomoons 

Our solar system is full of moons. 

Of the 8 major planets, 6 of them 

have at least one natural satellite in 

tow, and several of those moons 

are very interesting places. Icy 

moons in the outer solar system 

may even be secretly harbouring 

life. But what about moons else-

where in the galaxy? 

The Hunt for Exomoons with Kep-

ler (HEK) is an astronomy project 

intended to try and find exomoons. 

And not just any exomoons; the 

kind of moons that could be a haven 

for life. While the Kepler telescope 

has, sadly, been forced into retire-

ment, the data it collected lives on. 

And there’s a lot of data still to sift 

though. 

The idea of habitable moons is al-

ready well known to fans of science 

fiction. From Star Wars to Prome-

theus, the idea of a habitable world 

orbiting a gas giant is quite well in-

grained on our collective subcon-

scious. Perhaps this is what inspired 

the idea back in 2009 that we could 

look for exomoons with Kepler. 

Since then, the idea has come for-

ward in leaps and bounds, and we 

know of several gas giants within 

their parent stars’ habitable zones. 

Some even expect that exomoons 

may even be the best place to start 

looking for extrasolar life. The lat-

est development in this story saw a 

team of astronomers, lead 

by Harvard-Smithsonian‘s David 

Kipping, take a closer look at Kep-

ler-22b to try and hone their tech-

niques. 

Kepler-22b is a planet with a 95 

percent probability of being in its 

parent star’s habitable zone. 

Around 620 light-years away from 

us, it has a radius about 2.4 times as 

large as Earth, and is about 10 per-

cent as massive as Jupiter. With that 

size, it’s most likely to be a gas gi-

ant. 

Unfortunately, no moon was found 

around Kepler-22b. If it has any 

moons at all, they must be smaller 

than half Earth’s mass. Nonetheless, 

this was far from a wasted exercise. 

Planet hunters now have a small 

http://irfu.cea.fr/cosmography
http://irfu.cea.fr/cosmography
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arsenal of tools and tech-

niques at their disposal — 

enough for Kipping and his 

colleagues to draw the con-

clusion that if any Earth-like 

moon is there to be found 

around similar planets, 

they will find it. 

Planet Kepler-22b was cho-

sen for this search for sev-

eral reasons. As well as be-

ing comfortably in the habit-

able zone and having been 

confirmed by Kepler obser-

vations, this planet also had 

radial velocity data available 

for it, and the observations 

contain very low noise (take 

it from me, noise in obser-

vations is the bane of an 

astronomer’s life!). 

While no Earth-like exomoons 

could be found around Kepler-22b, 

the fact that moons should be very 

easy to see if they’re there is heart-

ening. What’s more, it’s worth 

bearing in mind that this does not 

mean that Kepler-22b has no 

moons at all. For example, Titan, 

Saturn’s giant moon, has only 2 per-

cent the mass of Earth. 

Admittedly, we don’t know much 

about moons elsewhere in our gal-

axy, nor do we know much about 

what might make those moons hab-

itable. But it’s a big galaxy out there. 

If we keep looking, with techniques 

this sensitive, we’re bound to find 

something eventually. The im-

portant thing is that we’re looking 

— and we know what we’re look-

ing for. 

 

For anyone interested in the full de-

tails, the paper is available from arXiv, 

at http://arxiv.org/abs/1306.1530 

 

First, let's lay out some basic criteria.  Kepler hasn't identified many 

rocky worlds and a solid surface is essential for life to take root. Size 

matters: The mass of the planet helps astrophysicists infer what it's 

made of. Some planets are Earth-sized. Others are several times the 

size of our planet. And then there are gas giants, which can range from 

"Neptune sized" to "super-Jupiter's." Orbit: To support life, a planet 

must be in a stable orbit around its star -- no planets with wonky orbits 

that will eventually dump them into their star for a fiery death. Goldi-

locks Zone: This is a region not too hot or too cold that gives the plan-

et enough distance from its parent star to have liquid water, key for 

life. Loner Stars: Single stars make better parents. In 2010, a pair of 

closely orbiting binary stars was spotted surrounded by what could be 

the debris of former planets. Unknowns: Some factors for life can't be 

confirmed one way or the other from the data available about extraso-

lar planets. These include: water, chemical compounds such as ammo-

nia; a nitrogen-rich atmosphere; a magnetic field to repel solar and 

cosmic radiation; and more. BUT, some planets do have a head-start, 

http://arxiv.org/abs/1306.1530
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New Horizons Space-

craft ‘Stays the 

Course’ for Pluto Sys-

tem Encounter 

 

 

Following an intense 18 month 

study to determine if NASA’s New 

Horizons spacecraft faced potential-

ly destructive impact hazards during 

its planned 2015 flyby of the Pluto 

binary planet system, the mission 

team has decided to ‘stay the 

course’ – and stick with the original-

ly planned trajectory because the 

danger posed by dust and debris is 

much less than feared. 

The impact assessment study was 

conducted because the Pluto system 

was discovered to be much more 

complex – and thus even more sci-

entifically compelling – after New 

Horizons was launched in January 

2006 from Cape Canaveral in Flori-

da. 

 

Two years ago researchers using 

the iconic Hubble Space Telescope 

discovered two new moons orbiting 

around Pluto, bringing the total to 5 

moons! 

 

It was feared that debris hitting the 

moons could have created danger-

ous dust clouds that in turn would 

slam into and damage the spacecraft 

as it zoomed past Pluto at speeds of 

some 30,000 miles per hour (more 

than 48,000 kilometres per hour) in 

July 2015. 

“We found that loss of the New 

Horizons mission by dust impacting 

the spacecraft is very unlikely, and 

we expect to follow the nominal, or 

baseline, mission timeline that we’ve 

been refining over the past few 

years,” says New Horizons Project 

Scientist Hal Weaver, of the Johns 

Hopkins University Applied Physics 

Laboratory, in a statement. 

After both the team and an inde-

pendent review board and NASA 

thoroughly analyzed the data, it was 

determined that New Horizons has 

only a 0.3 percent chance of suffer-

ing a mission destroying dust impact 

event using the baseline trajectory. 

 

The 0.3 percent probability of mis-

sion loss is far less than some earli-

er estimates. 

This is really good news because the 

team can focus most of its efforts 

on developing the flyby encounter 

science plan when New Horizons 

swoops to within about 12,500 kilo-

metres (nearly 7,800 miles) of 

Pluto’s surface. 

 

Pluto forms a “double planet” sys-

tem with Charon, its largest moon. 

Charon is half 

the size of Pluto. 

But the team will 

still expend some 

effort on devel-

oping alternative 

trajectories – 

known as 

SHBOTs, short 

for Safe Haven by 

Other Trajecto-

ries, just in case 

new information 

arises from the 

ships camera ob-

servations that 

would force a 

change in plans as 

New Horizons 

sails ever closer 

to Pluto. 

“Still, we’ll be ready with two alter-

native timelines, in the event that 

the impact risk turns out to be 

greater than we think,” says Weav-

er. 

 

Indeed the team, led by Principal 

Investigator Alan Stern, of the 

Southwest Research Institute is fi-

nalizing the encounter plan this 

month and plans a rehearsal in July 

of the most critical nine-day seg-

ment of the baseline flyby trajecto-

ry. 

 

New Horizons will perform the first 

reconnaissance of Pluto and Charon 

in July 2015. The “double planet” is 

the last planet in our solar system 

to be visited by a spacecraft from 

Earth. 

 

And New Horizons doesn’t’ stop at 

Pluto. The goal is to explore one or 

more of the icy Kuiper Belt Objects 

(KBO’s) further out in the Solar 

System. 

 

The team will use the Pluto flyby to 

redirect New Horizons to a KBO 

that is yet to be identified. 

And don’t forget to “Send Your 

Name to Mars” aboard NASA’s 

MAVEN orbiter- details here. Dead-

line: July 1, 2013. Launch: Nov. 18, 

2013. 

http://www.universetoday.com/  

http://www.universetoday.com/103037/new-horizons-spacecraft-stays-the-course-for-pluto-system-encounter/#more-103037
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Dusty surprise around 

giant black hole 

The European Southern Observato-

ry’s (ESO) Very Large Telescope 

Interferometer (VLTI) has gathered 

the most detailed observations ever 

of the dust around the huge black 

hole at the centre of an active gal-

axy. Rather than finding all of the 

glowing dust in a doughnut-shaped 

torus around the black hole, as ex-

pected, the astronomers discovered 

that much of it is located above and 

below the torus. These observa-

tions show that dust is being pushed 

away from the black hole as a cool 

wind — a surprising finding that 

challenges current theories and tells 

us how super massive black holes 

evolve and interact with their sur-

roundings. 

 

Over the last 20 years, astronomers 

have found that almost all galaxies 

have a huge black hole at their cen-

tre. Some of these black holes are 

growing by drawing in matter from 

their surroundings, creating in the 

process the most energetic objects 

in the universe — active galactic 

nuclei (AGN). The central regions 

of these brilliant powerhouses are 

ringed by doughnuts of cosmic dust 

dragged from the surrounding 

space, similar to how water forms a 

small whirlpool around the plughole 

of a sink. It was thought that most 

of the strong infrared radiation 

coming from AGN originated in 

these doughnuts. 

 

But new observations of a nearby 

active galaxy called NGC 3783, har-

nessing the power of the VLTI at 

ESO’s Paranal Observatory in Chile, 

have given a team of astronomers a 

surprise. Although the hot dust — 

at some 1300°–1800° Fahrenheit 

(700°–1000° Celsius) — is indeed in 

a torus as expected, they found 

huge amounts of cooler dust above 

and below this main torus. 

 

“This is the first time we’ve been 

able to combine detailed mid-

infrared observations of the cool 

room-temperature dust around an 

AGN with similarly detailed obser-

vations of the very hot dust,” said 

Sebastian Hönig from the University 

of California, Santa Barbara, and 

Christian-Albrechts-University of 

Kiel, Germany. “This also repre-

sents the largest set of infrared in-

terferometry for an AGN published 

yet.” 

 

The newly discovered dust forms a 

cool wind streaming outward from 

the black hole. This wind must play 

an important role in the complex 

relationship between the black hole 

and its environment. The black hole 

feeds its insatiable appetite from the 

surrounding material, but the in-

tense radiation this produces also 

seems to be blowing the material 

away. It is still unclear how these 

two processes work together and 

allow super massive black holes to 

grow and evolve within galaxies, but 

the presence of a dusty wind adds a 

new piece to this picture. 

 

In order to investigate the central 

regions of NGC 3783, the astrono-

mers needed to use the combined 

power of the Unit Telescopes of 

ESO’s Very Large Telescope. Using 

these units together forms an inter-

ferometer that can obtain a resolu-

tion equivalent to that of a 130-

meter telescope. 

 

“By combining the world-class sen-

sitivity of the large mirrors of the 

VLT with interferometry, we are 

able to collect enough light to ob-

serve faint objects,” said Gerd Wei-

gelt from the Max Planck Institute 

for Radio Astronomy in Bonn, Ger-

many. “This lets us study a region as 

small as the distance from our Sun 

to its closest neighbouring star in a 

galaxy tens of millions of light-years 

away. No other optical or infrared 

system in the world is currently 

capable of this.” 

 

These new observations may lead 

to a paradigm shift in the under-

standing of AGN. They are direct 

evidence that dust is being pushed 

out by the intense radiation. Models 

of how the dust is distributed and 

how super massive black holes 

grow and evolve must now take 

into account this newly discovered 

effect. 

 

“I am now really looking forward to 

MATISSE, which will allow us to 

combine all four VLT Unit Tele-

scopes at once and observe simulta-

neously in the near- and mid-

infrared, giving us much more de-

tailed data,” said Hönig. MATISSE, a 

second-generation instrument for 

the VLTI, is currently under con-

struction.  

 

http://www.astronomy.com/ 

http://www.astronomy.com/en/News-Observing/News/2013/06/Dusty%20surprise%20around%20giant%20black%20hole.aspx
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The Horowhenua Astronomical Society 

(Inc) (HASI) are hosting the first Stellar-

Fest at the Foxton Beach Bible Camp 

(see map on facing page). Last year 

HASI hosted the first Winter As-

trocamp on this side of the Tararua 

Ranges. Just over 70 people attended a 

most enjoyable weekend of lectures 

and some observing. HASI have re-

branded the event to give it a more 

distinctive flavour while retaining all of 

the features that made last year’s event 

so successful. 

The event fees are for people over 18 

years, $20. For people aged from 10 to 

18 years $10, and under 10 year olds 

for free. 

For more details visit the dedicated 

page at the HASI web site below. 

http://www.horoastronomy.org.nz/

upcoming-events/stellarfest 

 

The weather at the beginning of August 

can often be quite stable, if this is so 

then we are in for a treat as there is 

also still plenty of meteor activity from 

the Capricornus-Aquarius region going 

on not to mention the spectacular win-

ter Milky Way passing overhead in the 

early evening. In the daytime there will 

be plenty of H-Alpha solar observing as 

well to enjoy. 

See you there!     Ian Cooper. 
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         LOW WINTER SUN! 

After the recent Solstice Storms in June 

and a couple of single figure maxima tem-

perature days that followed I wasn’t sur-

prised to see the rear sight above of lin-

gering fog lying thick across the Manawatu  

plains. This picture was taken at 10 a.m. 

on June 23rd. 

As I said it is rear for fog to linger here 

for long so it was also no surprise to see 

it mostly gone by the time that I took this 

photo at true noon (12.20 p.m.) on the 

same day. This is the view looking along 

the eastern edge of Sluggish Creek Obser-

vatory where the roof is aligned north-

south along the meridian. The sun culmi-

nated at the height of 26° which tells us 

that we are 26° north of the Antarctic 

Circle at latitude 66° South! 

A Complete set of Sky & Telescope 

Magazines covering the period from the 

early 1980’s up until 2010 are available for 

FREE from member Rob Nannestad in     

Tokomaru. This is an all or nothing offer! 

Contact  Rob on 3298—811. 


