
Te Patiki – Palmerston North Astronomical Society Inc November 2013 

 

N
o

v
e

m
b

e
r 

2
0

1
3

 

Headliners 

 3D virtual spacewalk around 

ISS 

www.youtube.com/watch?

v=bOSHE4fXbCA#t=52  

 MAVEN launch 

www.slate.com/blogs/

bad_astronomy/2013/11/18/

maven_go_for_launch_today.html  

 Soyuz landing 

www.universetoday.com/106315/

soyuz-spacecraft-landing-the-

ultimate-roller-coaster-ride-back-to

-earth/ 

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: 

 Lanya Eyes the Sky! 

 12 Inch ‘scope 4 sale 

 Almanac 2014 available 

 Physicists monitoring huge solar 

event 

 Russia’s Second Shot at Phobos 

May Return Bits of Mars As Well 

 From one collapsing star, two 

black holes form and fuse 

 Hubble sees asteroid spouting six 

comet-like tails 

 One in Five Sun-Like Stars May 

Have Earth-Size, Potentially Habit-

able Planets 

 GRAIL mission puts new face on 

the Moon 

 Most Amazing Exoplanets  

 The galaxy’s brown dwarf popula-

tion revealed 

 Comet ISON Cancelled? 

 Stardate & RASNZ Conference 

 NASA Halts Work on its New 

Nuclear Generator for Deep 

Space Exploration 

The next meeting of 

the Palmerston North 

Astronomical Society 

will be held at 8p.m. 

on Wednesday, No-

vember 27th at the 

Manawatu Observa-

tory. 

 Ian Cooper will give a 

review of,  “The Past 

25 Years of STARD-

ATE.”  Having attend-

ed all of New Zea-

land’s first outdoor 

astronomy conven-

tions since its incep-

tion in 1988, Ian 

Cooper is well placed 

to review the develop-

ment of this important 

event on the New 

Zealand astronomical 

calendar. 

 

Stardate is a ‘moving 

feast’ type of affair 

aligned around the 

New Moon to favour 

deep-sky observing. 

This year Stardate will 

begin at its most early 

date possible, January 

1st 2014. 

 

Stardate has been well 

supported by members 

of the Society over this 

past quarter century 

so if you haven’t been 

then it is time to come 

and enjoy the social 

atmosphere of Stard-

ate. 

Above: Attendees of Stard-

ate 2013 stand on “Comet 

Hill” and enjoy the late 

afternoon sunshine at the 

camp on the banks of the 

Tukituki River in Hawkes 

Bay near Havelock North. 

This relaxed weekend of 

talks and observing, weath-

er permitting, awaits those 

who wish to participate 

this year. 

http://www.youtube.com/watch?v=bOSHE4fXbCA#t=52
http://www.youtube.com/watch?v=bOSHE4fXbCA#t=52
http://www.slate.com/blogs/bad_astronomy/2013/11/18/maven_go_for_launch_today.html
http://www.slate.com/blogs/bad_astronomy/2013/11/18/maven_go_for_launch_today.html
http://www.slate.com/blogs/bad_astronomy/2013/11/18/maven_go_for_launch_today.html
http://www.universetoday.com/106315/soyuz-spacecraft-landing-the-ultimate-roller-coaster-ride-back-to-earth/
http://www.universetoday.com/106315/soyuz-spacecraft-landing-the-ultimate-roller-coaster-ride-back-to-earth/
http://www.universetoday.com/106315/soyuz-spacecraft-landing-the-ultimate-roller-coaster-ride-back-to-earth/
http://www.universetoday.com/106315/soyuz-spacecraft-landing-the-ultimate-roller-coaster-ride-back-to-earth/
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 LANYA EYES THE SKY! 

Thank you Palmerston North Astronomical 

Society, and Carl Knight,   

  

 As a novice enthralled with the 

night sky I was delighted to spend 

an early morning with Carl at his 

observatory north of Bulls, where he 

taught me about some of the sights 

in the Milky Way. We are very fortu-

nate to have such well informed, 

local people, dedicated to astrono-

my and who are willing to share their 

knowledge with enthusiasm. What a 

difference seeing the wonders of the 

night sky through such a beautiful 

telescope as Carl’s 12 inch Meade. I 

would urge anyone with interest, to 

more than pass a glance at the night 

sky, but go and visit Palmerston 

North Astronomical Society mem-

bers, who are helpful and willing to 

spend time sharing their vast 

knowledge. 

  

Here's a list of what we observed: 

 

Great Orion Nebula (HII star forming re-

gion). 

The Trapezium (Kite shaped arrangement of 

stars in the Orion nebula). 

Sigma Orionis (Quintuple system we ob-

served in Orion). 

47 Tucanae (globular cluster - big ball of 

stars). 

Sirius (Brightest star). 

Alpha Crucis (Double star). 

Canopus (Second brightest 

star). 

Tarantula Nebula (Nebula in 

the LMC, would be as bright 

as Venus if at 

the distance of the Orion 

nebula). 

Large Magellanic Cloud 

(Where the Tarantula is 

located). 

Eta Carina Nebula (HII re-

gion and home of Eta Cari-

nae). 

Eta Carinae (star - the one that out shone 

Canopus in 1843) 

Homunculus (ejecta from the 1843 Eta Ca-

rinae eruption) 

Jupiter of course. 

Galilean Moons. (Io, Ganymede, Callisto and 

Europa). 

Great Red Spot. 

Moon. 

 

We are lucky to have these people and 

their telescopes in our locality, and are so 

accessible.   Lanya 

 

 

Above: The Great Red Sot on Jupiter. 

Telescope for sale. 

GSO 12” Newtonian F5 reflector on 

ball and roller bearing Dobsonian mount, 

with 2”/1.25” Crayford focuser. An excel-

lent astronomical scope in near-new condi-

tion (earlier reviewed in Te Pataki). A light-

bucket at a great price! $1050, including 

right-angle viewfinder, cover, and OTA/

accessory castor trolley.  

Specs: Optical quality BK7 glass 12” para-

bolic primary mirror, 1/12 wave. Focal 

length 1520mm, F5. 2” precision micro 10:1 

Crayford-style focuser. 9 point mirror cell 

with cooling fan. 8x12 right-angle finder.  

Milled-metal, low-friction, ball-bearing ad-

justable altitude bearings. Roller bearing 

base plate. Comes with upgraded collima-

tion springs, aluminised nylon cloth cover, 

castor wheels for easy movement, dew 

shield, OTA trolley. 

Special bargain offer on purchasing 

the scope – I will also sell my set of three 

Baader Hyperion eyepieces; 8mm, 13mm, 

17mm, including 14mm fine tuning ring, bags 

and boxes, for $400.  These outstanding 

eyepieces were bought for this telescope. 

(They are only available for purchase with 

the scope, or after the scope is sold.)  

Contact Ray Watchman, Palmerston 

North 353 6014. 
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The almanac is a beautiful calen-

dar with wonderful photographs 

taken by New Zealand astrono-

mers. This year the Almanac is 

again both a solar and lunar cal-

endar. Every year the photo-

graphs seem to become better 

and this coming year is no ex-

ception. The almanac is also 

packed with interesting infor-

mation on astronomical events 

and information presented in an 

interesting and easily accessible 

calendar format. 

 

The New Zealand Almanac is now 

in production. The price of the 

Almanac at $24 retail (plus $2.50 

p&p).  

 

 If you would like to be sure of 

receiving your almanac in time 

for Christmas, then fill the order 

form below and post back or 

email: Hellfa@xtra.co.nz as soon 

as possible 

 

Sincerely, 

Kay Leather 

Starlore Ltd 

 

Note to P.N.A.S. Members. 

If you place your order at the 

next meeting this Wednesday 

you can have your copy before 

Christmas for only $18.00. 

 

 

If you would like to make an or-

der, or orders, then please bring 

your money along to the meeting 

and I will get it back to you in 

the following weeks.  

 

If you can’t make it to the meet-

ing and still want to order please 

e-mail me at 
icoops@inspire.net.nz or ring 

me at home on 3297—829. 

 

Ian Cooper 

NOW TAKING ORDERS FOR ALMANAC 2014 
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Physicists monitor-

ing huge solar 

event 

Every 11 years, the Sun undergoes a 

complete makeover when the polarity 

of its magnetic field — its magnetic 

north and south — flips. The effects of 

this large-scale event ripple throughout 

the solar system. 

 

Although the exact internal mechanism 

that drives the shift is not entirely un-

derstood, researchers at Stanford’s 

Wilcox Solar Observatory have moni-

tored the Sun’s magnetic field on a daily 

basis since 1975 and can identify the 

process as it occurs on the Sun’s sur-

face. This will be the fourth shift the 

observatory has monitored. 

 

New polarity builds up throughout the 

11-year solar cycle as sunspots — areas 

of intense magnetic activity — appear 

as dark blotches near the equator of 

the Sun’s surface. Over the course of a 

month, a sunspot spreads out and grad-

ually that magnetic field migrates from 

the equator to one of the Sun’s poles. 

 

As the polarity moves toward the pole, 

it erodes the existing opposite polarity, 

said Todd Hoeksema from Stanford in 

California. The magnetic field gradually 

reduces toward zero and then re-

bounds with the opposite polarity. “It’s 

kind of like a tide coming in or going 

out,” Hoeksema said. “Each little wave 

brings a little more water in, and even-

tually you get to the full reversal.” 

 

The effects of this event are wide-

spread: The area of space where the 

Sun’s magnetic field exerts its influence 

— called the heliosphere — stretches 

well beyond Pluto near the edge of 

interstellar space. The Sun is also typi-

cally at the peak of its activity during a 

magnetic field reversal, which, in addi-

tion to an increased number of sun-

spots, is marked by a surge in solar 

flares and mass ejections. 

 

The Sun’s changing magnetic field and 

the bursts of charged particles can in-

teract with Earth’s own magnetic field, 

one manifestation of which is a noticea-

ble up tick in the occurrence and range 

of auroras. Earth’s magnetic field can 

also affect major electronic systems, 

Hoeksema said, such as power distribu-

tion grids and GPS satellites, so scien-

tists are keen to monitor the helio-

sphere. 

 

“We also see the effects of this on oth-

er planets,” Hoeksema said. “Jupiter has 

storms, Saturn has auroras, and this is 

all driven by activity of the Sun.” 

 

Because Wilcox has been operating for 

so long and with minimal changes to its 

detecting devices, it has produced one 

of the most complete and detailed rec-

ords of daily changes to the Sun’s global 

magnetic field. An interesting feature of 

the current transition, Hoeksema said, 

is that the Sun’s hemispheres are 

changing at different rates. The north-

ern hemisphere flipped this summer; 

the southern hemisphere should flip in 

the near future. 

 

Hoeksema and his colleagues have also 

noticed that the strength of the mag-

netic fields at the poles measured two 

or three years ago were only half what 

they usually are at the solar minimum. 

This indicated that the upcoming solar 

cycle would be weak as well, which is 

being borne out in current measure-

ments. 

“What happens in the next cycle will be 

interesting,” Hoeksema said. 

“Technologically, it’s something we 

need to pay more attention to as time 

goes on.”  

 

Sun’s magnetic reversal, explained: http://

www.youtube.com/watch?v=2kEYo61EHog  

 

http://www.astronomy.com/  

Sunspots have a magnetic direc-

tion. In this still image from the 

video, green represents north 

magnetic areas, yellow shows 

south areas. 

http://www.youtube.com/watch?v=2kEYo61EHog
http://www.youtube.com/watch?v=2kEYo61EHog
http://www.astronomy.com/news/2013/11/physicists-monitoring-huge-solar-event
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Russia’s Second 

Shot at Phobos May 

Return Bits of Mars 

As Well 

 

After the tragic failure of the first Pho-

bos-Grunt mission to even make it out 

of low-Earth orbit, the Russian space 

agency (Roscosmos) is hoping to give it 

another go at Mars’ largest moon with 

the Phobos-Grunt 2 mission in 2020. 

This new-and-improved version of the 

spacecraft will also feature a lander and 

return stage, and, if successful, may not 

only end up sending back pieces of Pho-

bos but of Mars as well. 

 

The origins of Phobos have long been a 

topic of planetary science debate. Did it 

form with Mars as a planet? Is it a way-

ward asteroid that ventured too closely 

to Mars? Or is it a chunk of the Red 

Planet blasted up into orbit from an 

ancient impact event? Only in-depth 

examination of its surface material will 

allow scientists to determine which 

scenario is most likely (or if the correct 

answer is really “none of the above”) 

and Russia’s ambitious Phobos-Grunt 

mission attempted to become the first 

ever to not only land on the 16-mile-

wide moon but also send samples back 

to Earth. 

Unfortunately it wasn’t in the cards. 

After launching on Nov. 9, 2011, Pho-

bos-Grunt’s upper stage failed to ignite, 

stranding it in low-Earth orbit. After all 

attempts to re-establish communication 

and control of the ill-fated spacecraft 

failed, Phobos-Grunt crashed back to 

Earth on Jan. 15, impacting in the 

southern Pacific off the coast of Chile. 

 

But with a decade of development al-

ready invested in the mission, Roscos-

mos is willing to try again. “Ad astra 

per aspera,” as it’s said, and Phobos-

Grunt 2 will attempt to do in 2020 

what its predecessor couldn’t. 

 

And, according to participating re-

searchers James Head and Kenneth 

Ramsley from Brown University in 

Providence, Rhode Island, the sample 

mission could end up being a “twofer.” 

Orbiting at an altitude of only 5,840 

miles (9,400 km) Phobos has been pass-

ing through plumes material periodically 

blown off of Mars by impact events. Its 

surface soil very likely contains a good 

amount of Mars itself, scooped up over 

the millennia. 

 

“When an impactor hits Mars, only a 

certain of proportion of ejecta will have 

enough velocity to reach the altitude of 

Phobos, and Phobos’ orbital path inter-

sects only a certain proportion of that,” 

said Ramsley, a visiting researcher in 

Brown’s planetary geosciences 

group. “So we can crunch those num-

bers and find out what proportion of 

material on the surface of Phobos 

comes from Mars.” 

 

Determining that ratio would then help 

figure out where Phobos was in Mars 

orbit millions of years ago, which in 

turn could point at its origins. 

 

“Only recently — in the last several 

100 million years or so — has Phobos 

orbited so close to Mars,”  Ramsley 

said. “In the distant past it orbited 

much higher up. So that’s why you’re 

going to see probably 10 to 100 times 

higher concentration in the upper rego-

lith as opposed to deeper down.” 

 

In addition, having an actual sample of 

Phobos (along with stowaway bits of 

Mars) in hand on Earth, as well as all 

the data acquired during the mission 

itself, would give scientists invaluable 

insight to the moon’s as-yet-unknown 

internal composition. 

 

“Phobos has really low density,” said 

Head, professor of geological sciences 

at Brown and an author on the study. 

“Is that low density due to ice in its 

interior or is it due to Phobos being 

completely fragmented, like a loose 

rubble pile? We don’t know.” 

 

http://www.universetoday.com/ 

The streaked and stained surface 

of Phobos. Russia’s second sample-

return attempt may end up send-

ing back bits of both Phobos AND 

Mars. (Image: NASA/MRO/HiRISE) 

Phobos floats in front of 

Mars’ horizon in a Mars 

Express image from Janu-

ary 2007 (ESA) 

http://www.universetoday.com/106342/russias-second-shot-at-phobos-may-return-bits-of-mars-as-well/#more-106342
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From one collaps-

ing star, two black 

holes form and fuse 

Black holes come in a variety of sizes. 

On the smaller end of the scale are the 

stellar-mass black holes that are formed 

during the deaths of stars. At the larger 

end are super massive black holes that 

contain up to one billion times the mass 

of our Sun. Over billions of years, small 

black holes can slowly grow into the 

super massive variety by taking on mass 

from their surroundings and also by 

merging with other black holes. But this 

slow process can't explain the problem 

of super massive black holes existing in 

the early universe — such black holes 

would have formed less than one billion 

years after the Big Bang. 

 

Now, new findings by researchers at 

the California Institute of Technology 

(Caltech) in Pasadena, California, may 

help to test a model that solves this 

problem. 

 

Certain models of super massive black 

hole growth invoke the presence of 

"seed" black holes that result from the 

deaths of early stars. These seed black 

holes gain mass and increase in size by 

picking up the materials around them 

— a process called accretion — or by 

merging with other black holes. "But in 

these previous models, there was simp-

ly not enough time for any black hole to 

reach a super massive scale so soon 

after the birth of the universe," said 

Christian Reisswig from Caltech. "The 

growth of black holes to super massive 

scales in the young universe seems only 

possible if the seed mass of the collaps-

ing object was already sufficiently large." 

 

To investigate the origins of young su-

per massive black holes, Reisswig, in 

collaboration with Christian Ott from 

Caltech and other colleagues, turned to 

a model involving super massive stars. 

These giant rather exotic stars are hy-

pothesized to have existed for just a 

brief time in the early universe. Unlike 

ordinary stars, super massive stars are 

stabilized against gravity mostly by their 

own photon radiation. In a very massive 

star, photon radiation — the outward 

flux of photons that is generated due to 

the star's high interior temperatures — 

pushes gas from the star outward in 

opposition to the gravitational force 

that pulls the gas back in. When the 

two forces are equal, this balance is 

called hydrostatic equilibrium. 

 

During its life, a super massive star 

slowly cools due to energy loss through 

the emission of photon radiation. As 

the star cools, it becomes more com-

pact, and its central density slowly in-

creases. This process lasts for a couple 

of million years until the star has 

reached sufficient compactness for 

gravitational instability to set in and for 

the star to start collapsing gravitational-

ly, Reisswig said. 

 

Previous studies predicted that when 

super massive stars collapse, they main-

tain a spherical shape that possibly be-

comes flattened due to rapid rotation. 

This shape is called an axisymmetric 

configuration. Incorporating the fact 

that rapidly spinning stars are prone to 

tiny perturbations, Reisswig and his 

colleagues predicted that these pertur-

bations could cause the stars to deviate 

The various stages encountered dur-

ing the collapse of a fragmenting su-

per massive star. Each panel shows 

the density distribution in the equa-

torial plane. The star is so rapidly 

spinning that the configuration at the 

onset of the collapse (upper left pan-

el) is quasi-toroidal (the maximum 

density is off-cantered thus produc-

ing a ring of maximum density). The 

simulation ends after the black hole 
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into non-axisymmetric shapes during 

the collapse. Such initially tiny perturba-

tions would grow rapidly, ultimately 

causing the gas inside the collapsing star 

to clump and to form high-density frag-

ments. 

 

These fragments would orbit the centre 

of the star and become increasingly 

dense as they picked up matter during 

the collapse; they would also increase 

in temperature. And then, Reisswig 

said, "an interesting effect kicks in." At 

sufficiently high temperatures, there 

would be enough energy available to 

match electrons to their antiparticles, 

or positrons, into what are known as 

electron-positron pairs. The creation of 

electron-positron pairs would cause a 

loss of pressure, further accelerating 

the collapse; as a result, the two orbit-

ing fragments would ultimately become 

so dense that a black hole could form 

at each clump. The pair of black holes 

might then spiral around one another 

before merging to become one large 

black hole. "This is a new finding," 

Reisswig said. "Nobody has ever pre-

dicted that a single collapsing star could 

produce a pair of black holes that then 

merge." 

 

Reisswig and his colleagues used super-

computers to simulate a super massive 

star that is on the verge of collapse. 

The simulation produced a video made 

by combining millions of points repre-

senting numerical data about density, 

gravitational fields, and other properties 

of the gases that make up the collapsing 

stars. 

 

Although the study involved computer 

simulations and is thus purely theoreti-

cal, in practice, the formation and mer-

ger of pairs of black holes can give rise 

to tremendously powerful gravitational 

radiation — ripples in the fabric of 

space and time, traveling at the speed 

of light — that is likely to be visible at 

the edge of our universe, Reisswig said. 

Ground-based observatories such as 

the Laser Interferometer Gravitational-

Wave Observatory (LIGO), co-

managed by Caltech, are searching for 

signs of this gravitational radiation, 

which was first predicted by Albert 

Einstein in his general theory of relativi-

ty. Future space-borne gravitational-

wave observatories, Reisswig said, will 

be necessary to detect the types of 

gravitational waves that would confirm 

these recent findings. 

 

Ott said that these findings will have 

important implications for cosmology. 

"The emitted gravitational-wave signal 

and its potential detection will inform 

researchers about the formation pro-

cess of the first super massive black 

holes in the still young universe and 

may settle some — and raise new — 

important questions on the history of 

our universe," he said.  

 

http://www.astronomy.com/  

Hubble sees aster-

oid spouting six com-

et-like tails 

Astronomers viewing our solar sys-

tem’s asteroid belt with NASA’s Hubble 

Space Telescope have seen for the first 

time an asteroid with six comet-like 

tails of dust radiating from it like spokes 

on a wheel. 

 

Unlike all other known asteroids, which 

appear simply as tiny points of light, this 

asteroid, designated P/2013 P5, resem-

bles a rotating lawn sprinkler. Astrono-

mers are puzzled over the asteroid’s 

unusual appearance. 

 

“We were literally dumbfounded when 

we saw it,” said David Jewitt of the Uni-

versity of California in Los Angeles. 

“Even more amazing, its tail structures 

change dramatically in just 13 days as it 

belches out dust. That also caught us by 

surprise. It’s hard to believe we’re look-

ing at an asteroid.” 

 

P/2013 P5 has been ejecting dust peri-

odically for at least five months. Astron-

omers believe it is possible that the 

asteroid’s rotation rate increased to the 

point where its surface started flying 

apart. They do not believe the tails are 

the result of an impact with another 

asteroid because they have not seen a 

large quantity of dust blasted into space 

all at once. 

 

Scientists using the Pan-STARRS survey 

telescope in Hawaii announced their 

discovery of the asteroid August 27. 

P/2013 P5 appeared as an unusually 

fuzzy-looking object. The multiple tails 

were discovered when Hubble was 

used to take a more detailed image 

September 10. 

 

When Hubble looked at the asteroid 

again September 23, its appearance had 

totally changed. It looked as if the entire 

structure had swung around. 

 

“We were completely knocked out,” 

http://www.astronomy.com/news/2013/11/from-one-collapsing-star-two-black-holes-form-and-fuse
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Jewitt said. 

 

Careful modelling by team member 

Jessica Agarwal of the Max Planck Insti-

tute for Solar System Research in 

Lindau, Germany, showed that the tails 

could have been formed by a series of 

impulsive dust-ejection events. She cal-

culated that dust-ejection events oc-

curred April 15, July 18, July 24, August 8, 

August 26 and September 4. Radiation 

pressure from the Sun stretched the 

dust into streamers. 

 

Radiation pressure could have spun 

P/2013 P5 up. Jewitt said the spin rate 

could have increased enough that the 

asteroid’s weak gravity no longer could 

hold it together. If that happened, dust 

could slide toward the asteroid’s equa-

tor, shatter and fall off, and drift into 

space to make a tail. So far, only about 

100 to 1,000 tons of dust, a small frac-

tion of P/2013 P5’s main mass, has been 

lost. The asteroid’s nucleus, which 

measures 1,400 feet (430 meters) wide, 

is thousands of times more massive 

than the observed amount of ejected 

dust. 

 

Astronomers will continue observing 

P/2013 P5 to see whether the dust 

leaves the asteroid in its equatorial 

plane. If it does, this would be strong 

evidence for a rotational break-up. As-

tronomers will also try to measure the 

asteroid’s true spin rate. 

 

Jewitt’s interpretation implies that rota-

tional break-up must be a common phe-

nomenon in the asteroid belt; it may 

even be the main way small asteroids 

die. 

 

“In astronomy, where you find one, you 

eventually find a whole bunch more,” 

Jewitt said. “This is just an amazing ob-

ject to us and almost certainly the first 

of many more to come.” 

 

Jewitt said it appears P/2013 P5 is a 

fragment of a larger asteroid that broke 

apart in a collision roughly 200 million 

years ago. There are many collision frag-

ments in orbits similar to P/2013 P5’s. 

Meteorites from these bodies show 

evidence of having been heated to as 

much as 1500° Fahrenheit (815° Celsi-

us). This means the asteroid likely is 

composed of metamorphic rocks and 

does not hold any ice as a comet does.  

http://www.astronomy.com/  

One in Five Sun-Like 

Stars May Have 

Earth-Size, Poten-

tially Habitable 

Planets 

Based on a statistical analysis of all the 

Kepler observations, University of Cali-

fornia, Berkeley, and University of Ha-

waii, Manoa, astronomers now estimate 

that one in five stars like the sun have 

planets about the size of Earth and a 

surface temperature conducive to life. 

Given that about 20 percent of stars 

are sun-like, the researchers say, that 

amounts to several tens of billions of 

potentially habitable, Earth-size planets 

in the Milky Way Galaxy. 

"When you look up at the thousands of 

stars in the night sky, the nearest sun-

like star with an Earth-size planet in its 

habitable zone is probably only 12 light 

years away and can be seen with the 

naked eye. That is amazing," said UC 

Berkeley graduate student Erik Peti-

gura, who led the analysis of the Kepler 

data. 

"It's been nearly 20 years since the dis-

covery of the first extrasolar planet 

around a normal star. Since then, we 

have learned that most stars have plan-

ets of some size orbiting them, and that 

Earth-size planets are relatively com-

mon in close-in orbits that are too hot 

for life," said Andrew Howard, a former 

UC Berkeley post-doctoral fellow who 

is now on the faculty of the Institute for 

Astronomy at the University of Hawaii. 

"With this result, we've come home, in 

a sense, by showing that planets like 

our Earth are relatively common 

throughout the Milky Way Galaxy." 

Petigura, Howard and Geoffrey Marcy, 

UC Berkeley professor of astronomy, 

will publish their analysis and findings 

this week in the online early edition of 

the journal Proceedings of the National 

Academy of Sciences. 

Earth-size may not mean habita-

ble 

"For NASA, this discovery is really im-

portant, because future missions will try 

to take an actual picture of a planet, 

and the size of the telescope they have 

to build depends on how close the 

nearest Earth-size planets are," Howard 

said. "An abundance of planets orbiting 

nearby stars simplifies such follow-up 

missions." 

The team cautioned that Earth-size 

planets in orbits about the size of 

Earth's are not necessarily hospitable to 

life, even if they reside in the habitable 

zone around a star where the tempera-

ture is not too hot and not too cold. 

"Some may have 

thick atmos-

pheres, making it 

so hot at the 

surface that 

DNA-like mole-

cules would not 

survive. Others 

may have rocky 

surfaces that 

could harbour 

liquid water suit-

able for living 

organisms," Mar-

cy said. "We don't know what range of 

planet types and their environments are 

suitable for life." 

Last week, however, Howard, Marcy 

and their colleagues provided hope that 

many such planets actually are rocky 

and could support liquid water. They 

reported that one Earth-size planet 

discovered by Kepler -- albeit, a planet 

with a likely temperature of 2,000 Kel-

vin, which is far too hot for life as we 

know it -- is the same density as Earth 

and most likely composed of rock and 

iron, like Earth. 

"This gives us some confidence that 

when we look out into the habitable 

zone, the planets Erik is describing may 

be Earth-size, rocky planets," Howard 

said. 

Transiting planets 

NASA launched the Kepler space tele-

scope in 2009 to look for planets out-

side the solar system that cross in front 

of, or transit, their stars, which causes a 

slight diminution -- about one hun-

dredth of 1 percent -- in the star's 

brightness. From among the 150,000 

http://www.astronomy.com/news/2013/11/hubble-sees-asteroid-spouting-six-comet-like-tails
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stars photographed every 30 minutes 

for four years, NASA's Kepler team 

reported more than 3,000 planet candi-

dates. Many of these are much larger 

than Earth -- ranging from large planets 

with thick atmospheres, like Neptune, 

to gas giants like Jupiter -- or in orbits 

so close to their stars that they are 

roasted. 

To sort them out, Petigura and his col-

leagues are using the Keck telescopes in 

Hawaii to obtain spectra of as many 

stars as possible. This will help them 

determine each star's true brightness 

and calculate the diameter of each 

transiting planet, with an emphasis on 

Earth-diameter planets. 

Independently, Petigura, Howard and 

Marcy focused on the 42,000 stars that 

are like the sun or slightly cooler and 

smaller, and found 603 candidate plan-

ets orbiting them. Only 10 of these 

were Earth-size, that is, one to two 

times the diameter of Earth and orbit-

ing their star at a distance where they 

are heated to lukewarm temperatures 

suitable for life. The team's definition of 

habitable is that a planet receives be-

tween four times and one-quarter the 

amount of light that Earth receives 

from the sun. 

A census of extrasolar planets 

What distinguishes the team's analysis 

from previous analyses of Kepler data is 

that they subjected Petigura's planet-

finding algorithms to a battery of tests 

in order to measure how many habita-

ble zone, Earth-size planets they 

missed. Petigura actually introduced 

fake planets into the Kepler data in 

order to determine which ones his 

software could detect and which it 

couldn't. 

"What we're doing is taking a census of 

extrasolar planets, but we can't knock 

on every door. Only after injecting 

these fake planets and measuring how 

many we actually found could we really 

pin down the number of real planets 

that we missed," Petigura said. 

Accounting for missed planets, as well 

as the fact that only a small fraction of 

planets are oriented so that they cross 

in front of their host star as seen from 

Earth, allowed them to estimate that 22 

percent of all sun-like stars in the galaxy 

have Earth-size planets in their habita-

ble zones. 

"The primary goal of the Kepler mission 

was to answer the question, 'When you 

look up in the night sky, what fraction 

of the stars that you see have Earth-size 

planets at lukewarm temperatures so 

that water would not be frozen into ice 

or vaporized into steam, but remain a 

liquid, because liquid water is now un-

derstood to be the prerequisite for 

life?'" Marcy said. "Until now, no one 

knew exactly how common potentially 

habitable planets were around sun-like 

stars in the galaxy." 

All of the potentially habitable planets 

found in the team's survey are around 

K stars, which are cooler and slightly 

smaller than the sun, Petigura said. But 

the researchers' analysis shows that the 

result for K stars can be extrapolated 

to G stars like the sun. Had Kepler 

survived for an extended mission, it 

would have obtained enough data to 

directly detect a handful of Earth-size 

planets in the habitable zones of G-type 

stars. 

"If the stars in the Kepler field are rep-

resentative of stars in the solar neigh-

bourhood, … then the nearest (Earth-

size) planet is expected to orbit a star 

that is less than 12 light-years from 

Earth and can be seen by the unaided 

eye," the researchers wrote in their 

paper. "Future instrumentation to im-

age and take spectra of these Earths 

need only observe a few dozen nearby 

stars to detect a sample of Earth-size 

planets residing in the habitable zones 

of their host stars." 

In January, the team reported a similar 

analysis of Kepler data for scorched 

planets that orbit close to their stars. 

The new, more complete analysis 

shows that "nature makes about as 

many planets in hospitable orbits as in 

close-in orbits," Howard said. 

The research was funded by UC Berke-

ley and the National Science Founda-

tion, with the assistance of the W. M. 

Keck Observatory and NASA. 

 

http://www.sciencedaily.com/  

GRAIL mission puts 

new face on the 

Moon 

Scientists using data from the lunar-

orbiting twins of NASA’s Gravity Re-

covery and Interior Laboratory 

(GRAIL) mission are gaining new insight 

into how the face of the Moon received 

its rugged good looks. 

 

“Since time immemorial, humanity has 

looked up and wondered what made 

the man in the Moon,” said Maria Zuber 

from the Massachusetts Institute of 

Technology in Cambridge. “We know 

the dark splotches are large lava-filled 

impact basins that were created by as-

teroid impacts about 4 billion years ago. 

GRAIL data indicate that both the near-

side and the far side of the Moon were 

bombarded by similarly large impactors, 

but they reacted to them much differ-

ently.” 

 

Understanding lunar impact basins has 

been hampered by the simple fact that 

there is a lack of consensus on their 

size. Most of the largest impact basins 

on the nearside of the Moon — the 

Moon’s face — have been filled with 

lava flows, which hide important clues 

about the shape of the land that could 

be used for determining their dimen-

sions. The GRAIL mission measured the 

internal structure of the Moon in un-

precedented detail for nine months in 

2012. With the data, GRAIL scientists 

have redefined the sizes of massive im-

pact basins on the Moon. 

 

Maps of crustal thickness generated by 

GRAIL revealed more large impact ba-

sins on the nearside hemisphere of the 

Moon than on the far side. How could 

this be if both hemispheres were, as 

widely believed, on the receiving end of 

the same number of impacts? 

 

Scientists have long known that temper-

atures on the nearside hemisphere of 

the Moon were higher than those on 

the far side: the abundances of the heat-

producing elements uranium and thori-

um are higher on the nearside than the 

far side, and as a consequence, the vast 

majority of volcanic eruptions occurred 

on the Moon’s nearside hemisphere. 

 

“Impact simulations indicate that im-

pacts into a hot thin crust representa-

tive of the early Moon’s nearside hemi-

sphere would have produced basins 

with as much as twice the diameter as 

similar impacts into cooler crust, which 

is indicative of early conditions on the 

Moon’s far-side hemisphere,” said Kata-

rina Miljkovic of the Institut de Physique 

du Globe de Paris. 

 

The new GRAIL research is also helping 

redefine the concept of the late heavy 

http://www.sciencedaily.com/releases/2013/11/131104152720.htm
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bombardment, a proposed spike in the 

rate of crater creation by impacts about 

4 billion years ago. The time of the late 

heavy bombardment is based largely on 

the ages of large nearside impact basins 

that are either within or adjacent to the 

dark lava-filled basins, or lunar maria, 

named Oceanus Procellarum and Mare 

Imbrium. However, the special composi-

tion of the material on and below the 

surface of the nearside implies that the 

temperatures beneath this region were 

not representative of the Moon as a 

whole at the time of the late heavy bom-

bardment. The difference in the tempera-

ture profiles would have caused scientists 

to overestimate the magnitude of the 

basin-forming impact bombardment. 

Work by GRAIL scientists supports the 

hypothesis that the size distribution of 

impact basins on the far side hemisphere 

of the Moon is a more accurate indicator 

of the impact history of the inner solar 

system than those on the nearside.  

http://www.astronomy.com/  

Most Amazing Exoplanets  

The term ‘exoplanet’ applies to any planet outside of our 

solar system. At last count, we have identified 3,538. 

Out of the thousands of planets we know about, some of 

them are incredibly bizarre compared to what we are used 

to seeing in our own solar system. Here are some exoplan-

ets with very unique characteristics: 

Kepler-78b 

The most astounding fact about Kepler-78b is that it should-

n’t even exist, according to our current knowledge of plane-

tary formation. It is extremely close to its star at only 

550,000 miles (900,000 kilometres). As a comparison, Mer-

cury only gets within 28.5 million miles (45.9 million kilome-

tres) of the sun in the nearest point of orbit. With that prox-

imity, it isn’t clear how the planet could have formed as the 

star was much larger when the planet formed. With its cur-

rent distance, that would mean it formed inside the star, 

which is impossible as far as we know.  

The planet itself is only slightly larger than Earth, 

though surface conditions are markedly different. The tem-

perature on the surface is estimated to be 4300° F (2400° 

C), which is nearly nine times as hot as the temperature on 

Venus. Unfortunately for Kepler-78b, it is likely that the 

star’s gravitational pull will gradually bring the star closer and 

totally consume it in the next 3 billion years. 

WASP-12b 

While Kepler-78b still has about 3 billion more years before 

getting consumed by its star, the process is well underway 

for WASP-12b. This exoplanet is actively getting pulled apart 

by its parent star, much to the delight of astronomers who 

can watch the process unfold. So much material has been 

pulled away from the planet, it has been pulled into an ob-

long football shape. Astronomers have estimated that WASP

-12b has about 10 million more years until it is completely 

pulled apart by the star. 

The planet is described as a “hot Jupiter” as it is a gas planet 

that is about 40 percent larger than Jupiter. It is currently so 

close to its star that it only takes 1.1 Earth days for the plan-

et to complete a full orbit. The star, WASP-12, is G-type 

main sequence star, just like our own sun. It is located about 

800 light-years away in the Auriga constellation. 

TrES-2b 

TrES-2b has been dubbed the “dark planet” because it does 

not reflect light. If we were able to view it directly, it would 

likely just look like a coal-black ball of gas. At 1800°F (1000°

C) the planet is way too hot for clouds, which would help 

reflect the star’s light. The red tinges are areas of superheat-

ed gas. Other darker planets only reflect about 10% of the 

star’s light, but TrES-2b only reflects about 1%, making it the 

darkest planet ever discovered. 

Why is TrES-2b so dark? Scientists aren’t quite sure. Right 

now, the best guess is that the majority of the planet’s com-

position is something like sodium or potassium which ab-

sorbs light. This dark world is located about 750 light-years 

away in the Draco constellation.  

HD 189773b 

HD 189773b is pretty exciting. It is relatively close, at only 

63 light-years away. It is also the first planet to have its col-

our determined and it turned out to be a pretty blue planet, 

just like Earth. Unlike Earth, however, HD 189773b is a gas 

giant with a temperature that reaches a sweltering 1800°F 

(1000°C). The weather gets more extreme, because intense 

pressure and temperature turns silicate particles in the at-

mosphere into glass, which then rains down. As if that 

doesn’t sound dangerous enough, the winds have been esti-

Using a precision formation-flying 

technique, the twin GRAIL space-

craft mapped the moon's gravity 

field, as depicted in this artist's 

rendering.  

http://www.astronomy.com/news/2013/11/grail-mission-puts-a-new-face-on-the-moon
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mated to gust at 4,000 mph (7,000 km/h) which really whips 

those glass particles around.  

55 Cancri e 

55 Cancri e is twice the size of Earth but is nearly 8 times 

more massive and twice as dense. Last fall, researchers de-

duced that the mass of the planet was largely carbon. Due to 

the pressure and surface temperature of 4892°F (2700°C) it 

very well could have formed diamond. It is so close to its 

parent star it takes a mere 18 hours for the planet to com-

plete a full orbit. 

55 Cancri e is only about 40 light-years away from us in the 

Cancer constellation. The parent star is much more carbon 

than our own sun, so it might be too surprising that planet e 

is also carbon-rich. From there, it isn’t much of a stretch to 

assume that the other four known planets in the system 

would also have a high carbon content. 

Because of these extreme conditions, astronomers don’t be-

lieve that 55 Cancri e has an atmosphere, making it a poor 

candidate for the possibility for life. However, it is close 

enough for astronomers to use it to test hypotheses about 

planetary formation. 

PSR B1620-26b 

Nicknamed “Methuselah,” PSR B1620-26b is the oldest 

known exoplanet. The planetary system formed approximate-

ly 12.7 billion years ago, when the Milky Way galaxy was in its 

infancy. It is located in the Scorpius constellation about 

12,400 light-years away.  

Methuselah orbits binary stars and goes around them in a 

circumbinary orbit. As if Methuselah’s age isn’t interesting 

enough, the fact that it orbits two mismatched dead stars is 

quite unusual. One of the stars is a pulsar and the other is a 

white dwarf. Since Methuselah is found in a dense star cluster, 

astronomers initially thought it could be a star as well, and 

would be considered a brown dwarf. Measurements from the 

Hubble would confirm that Methuselah is a planet, and it re-

mains the oldest one we’ve ever discovered. 

TrES-4 

Located 1,400 light-years away in the Hercules constella-

tion, TrES-4 is the largest exoplanet we have discovered so 

far. Though it is over 1.7 times the size of Jupiter, it has an 

extremely low density and is categorized as a “puffy” planet. 

The planet’s density is about the same as cork, which came as 

quite a shock. Astronomers attribute this to extreme heat of 

2,300° F (1,260° C) due to is proximity to the star. At only 

4.5 million miles (7.2 million kilometres) away from its sun, 

TrES-4 is able to complete an orbit in three Earth days. 

Gliese 436 b 

30 light-years away in the constellation Leo, Gliese 436 b is a 

planet that is about as massive as Neptune. The planet also 

happens to be covered in burning ice - though the ice isn’t 

anything like what we’re used to. The extreme pressure of 

the planet forces the water to stay in solid form, even though 

the temperature exceeds 570° F (300° C). The outer layer of 

the solid water is superheated and comes off as vapour. Wa-

ter has over 10 solid states, not including common ice. 

In its present position, the water would not have been able to 

condense down into a solid, indicating that it migrated toward 

its sun after it formed. 

 

http://www.iflscience.com/ 

The galaxy’s brown 

dwarf population 

revealed 

A team of astronomers led by David 

Pinfield from the University of Hert-

fordshire in the United Kingdom has 

discovered two of the oldest brown 

dwarfs in the galaxy. These ancient ob-

jects are moving at speeds of 60–120 

miles per second (100–200 km/s), much 

faster than normal stars and other 

brown dwarfs, and are thought to have 

formed when the galaxy was young, 

more than 10 billion years ago. Intri-

guingly, the scientists believe they could 

be part of a vast and previously unseen 

population of objects. 

 

Brown dwarfs are star like objects but 

are much less massive — with less than 

7 percent of the Sun’s mass — and they 

do not generate internal heat 

through nuclear fusion like 

stars. Because of this, brown 

dwarfs simply cool and fade 

with time, and very old brown 

dwarfs become very cool in-

deed — the new discoveries 

have temperatures of 480°–

1100° Fahrenheit (250°–600° 

Celsius), much cooler than 

stars. In comparison, the Sun 

has a surface temperature of 

10100° F (5600° C). 

 

Pinfield’s team identified the 

new objects in the survey made 

by the Wide-field Infrared Sur-

vey Explorer (WISE), a NASA 

observatory that scanned the 

mid-infrared sky from orbit in 

2010 and 2011. The object 

names are WISE 0013+0634 

and WISE 0833+0052, and they 

lie in the Pisces and Hydra con-

A brown dwarf from the thick disk or halo is 

shown. Although astronomers observe these 

objects as they pass near to the solar sys-

tem, they spend much of their time away 

from the busiest part of the galaxy, and the 

Milky Way's disk can be seen in the back-

ground.  

http://www.iflscience.com/space/most-amazing-exoplanets


Te Patiki – Palmerston North Astronomical Society Inc November 2013 

 

stellations, respectively. Additional 

measurements confirming the nature of 

the objects came from large ground-

based telescopes (Magellan, Gemini, 

VISTA, and UKIRT). The infrared sky is 

full of faint red sources, including red-

dened stars, faint background galaxies 

(large distances from our Milky Way), 

and nebulous gas and dust. Identifying 

cool brown dwarfs among this messy 

mixture is like finding a needle in a hay-

stack. But Pinfield’s team developed a 

new method that takes advantage of 

the way in which WISE scans the sky 

multiple times. This allowed them to 

identify cool brown dwarfs that were 

fainter than other searches had re-

vealed. 

 

The team of scientists then studied the 

infrared light emitted from these ob-

jects, which is unusual compared to 

typical slower moving brown dwarfs. 

The spectral signatures of their light 

reflects their ancient atmospheres, 

which are almost entirely made up of 

hydrogen rather than having the more 

abundant heavier elements seen in 

younger stars. “Unlike in other walks of 

life, the galaxy’s oldest members move 

much faster than its younger popula-

tion,” said Pinfield. 

 

Stars near to the Sun — in the so-

called local volume — are made up of 

three overlapping populations — the 

thin disk, the thick disk, and the halo. 

The thick disk is much older than the 

thin disk, and its stars move up and 

down at a higher velocity. Both these 

disk components sit within the halo 

that contains the remnants of the first 

stars that formed in the galaxy. 

 

Thin disk objects dominate the local 

volume, with thick disk and halo objects 

being much rarer. About 97 percent of 

local stars are thin disk members, while 

just 3 percent are from the thick disk 

or halo. Brown dwarfs’ population num-

bers probably follow those of stars, 

which explains why these fast-moving 

thick-disk/halo objects are only now 

being discovered. 

 

There are thought to be as many as 70 

billion brown dwarfs in the galaxy’s thin 

disk, and the thick disk and halo occupy 

much larger galactic volumes. So even a 

small (3 percent) local population signi-

fies a huge number of ancient brown 

dwarfs in the galaxy. “These two brown 

dwarfs may be the tip of an iceberg and 

are an intriguing piece of astronomical 

archaeology,” said Pinfield. “We have 

only been able to find these objects by 

searching for the faintest and coolest 

things possible with WISE. And by find-

ing more of them, we will gain insight 

into the earliest epoch of the history of 

the galaxy.”  

http://www.astronomy.com/ 

Comet ISON Can-

celled? 

 

While comet ISON C/2012 S1 has been 

showing rapidly increasing activity in 

recent days, it seems likely that it is too 

late for a good show in the southern 

hemisphere.  At 5 a.m. NZDT on Nov. 

21, after nautical twilight starts, the 

comet's head will be just 3° above the 

horizon and a little south of due 

east.  It will be to the right of and 

slightly lower than Spica: at an angle 

of 4 o'clock and about 8 degrees from 

the star.  From our southern viewpoint 

the comet's tail is rather flat to the sky-

line, tilted 30° above horizontal. It runs 

leftward and upward toward Spica. 

 

Over the coming week the comet 

moves directly toward the sun, getting 

lower and shifting southward along the 

skyline.  After perihelion, on the morn-

ing of Nov. 29 NZDT the comet will be 

rising after the sun and setting before it, 

so it is completely inaccessible in our 

sky. 

 

It's still not impossible that the comet 

could do something spectacular. It was 

reported last month that the comet's 

nucleus appears to have kept one hemi-

sphere facing the sun on its ap-

proach.  The other hemisphere, pre-

sumably rich in volatile material on this 

'new' comet, begins to be exposed to 

the sun about now.  That assumes that 

the spin-axis determination was relia-

ble. Several observers reported a rapid 

increase in the comet's gas production 

between November 12 and 14. 

 

Sun-grazing comets sometimes break 

up near perihelion.  When that happens 

a cloud of dust is suddenly 

made.  Pressure of sunlight pushes it 

away from the sun along a narrow 

steam, making a bright narrow 

tail.  Comet Lovejoy C/2011 W3 did 

this around Christmas 2011.  However, 

its position caused a tail vertical to our 

horizon.  Also Comet Lovejoy was a 

true sun-grazer: one of the group of 

fragments in a similar orbit from an 

earlier large comet. Such fragments 

have already been weakened by previ-

ous solar cooking. 

 

Comet ISON passes 1.2 million km 

from the surface on November 28.776 

UT. That is still very close to the 

sun.  Some evidence that its nucleus 

may be breaking up was reported by a 

group from the Max Planck Institute for 

Solar System Research, Katlenburg-

Lindau, and from Astronomical Insti-

tute, Ludwig Maximilian University, 

Munich, on November 16. They ob-

served arclet-like wings growing on 

opposite sides of the nucleus in images 

obtained on November 14 and 16 

where none were seen on the 13th. 

{Central Bureau Electronic Telegram 

No. 3715.] 

 

If the nucleus did break up at perihelion 

then there is a chance of a narrow dust 

tail being flung vertically into our dawn 

sky. 

 

All one can do is look and see if any-

thing happens.  

http://www.astronomy.com/news/2013/11/the-galaxys-ancient-brown-dwarf-population-revealed
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Stardate North 

 

Location: Tukituki Youth Camp, 

Tukituki Valley, near Havelock North, 

Hawkes Bay. 

 

When: Official programme runs from 

Friday 3rd January - Sunday 5th 

January. You are also welcome to 

camp Wednesday 1st January and/or 

Sunday 5th January for a small extra fee 

 

The camp site in Tukituki Valley offers 

a wonderful horizon, away from 

cloud-attracting hills and city lights, as 

will as the normal campsite facili-

ties.  Weather permitting; participants 

will be looking forward to lots of ob-

serving time. Many participants bring 

telescopes while for others it's their 

first telescopic view of the heavens. 

There is ample opportunity to mix and 

mingle with other astronomy enthusi-

asts.  Some people here have 30-40 

years experience; others are complete 

newcomers. 

 

Even if the weather is unsuitable for 

observing, there is a programme of 

talks, workshops and movies organised 

to complement skywatching.  Whatever 

the weather Stardate is great astro-

nomical experience. - a chance to ask 

questions, share ideas, and make or 

renew old friendships. 

 

We will let you know when registra-

tions are open for Stardate 2014.  

 

http://www.astronomynz.org.nz/stardate/

stardate-2012-review.html  

Stardate South 

 

Stardate SI will be held at Staveley be-

tween Friday February 28th and 

Monday March 3rd. 

 

Stardate SI is  held at a hostel and 

campsite. It has the following facilities: 

Full toilet & showers, bunkrooms, audi-

torium, kitchens with shared fridges 

and freezers, large cafeteria, plenty of 

space for tents and caravans. The view-

ing area has excellent horizons in all 

directions, and space (no pun intended) 

for many telescopes. 

 

The surrounding countryside is beauti-

ful, with fine walks through beech for-

ests - we recommend you restrict the 

walks to daytime 8-). 

 

Stardate SI has the following schedule: 

Start - Friday February 8th; 

Registration - from 3:30 pm; Speakers - 

Fri 8 pm to 9 pm; Viewing - Fri 

night; Speakers - Saturday 10 am to 11 

am; Soapbox - 11 am to noon 

Group photograph - noon; Update on 

SI astronomical organistions - 12:30-1 

pm; Free time and solar observing 

workshops - 1 to 5 pm; Trade table - 5 

to 6 pm; Telescope walk - 6 pm; Pot 

luck tea Saturday - 7 to 9 pm; Viewing 

- Saturday night; Speakers - Sunday 10 

am - 12:30 pm; Packup - Sunday or 

Monday at noon (depending on regis-

trations). 

 

REGISTRATION FEES: Approx. $15 

per night per person from school age 

on and free per child under 5 years 

(actual amounts to be determined). 

There is no charge for a caravan point. 

After the refund cut-off date, 24 Febru-

ary 2014, there will be no refunds for 

cancellations. You can register after 

this date, however. 

 

Please register on-line at http://

www.treesandstars.com/stardate/ 

 

NB: Even if you are using a tent you 

need to register so that we can plan 

effectively  

RASNZ Conference 

 

Members of the Whakatane Astro-

nomical Society are marking their 50th 

anniversary in 2014 by hosting the an-

nual RASNZ conference.  The confer-

ence will be held at the Whakatane 

War Memorial Hall from Friday 6th 

June to Sunday 8th June.  The venue is 

situated in Rex Morpeth Park off Short 

Street. 

 

The third Variable Stars South Sympo-

sium (VSSS3) will take place on Mon-

day 9th June following the confer-

ence.  The venue for the symposium is 

the Eastbay REAP centre in O'Rourke 

Place.   This is about 5 minutes walk 

from the conference venue. 

 

On the Friday afternoon before the 

conference opens, the Whakatane 

local organising committee is arranging 

a bus tour which will include a visit to 

the Whakatane Society Observato-

ry.  More details are in the brochure. 

 

Registration forms for conference will 

be available on line in the next few 

days.  Forms, along with the confer-

ence brochure, will also be included 

with the December mailing of South-

ern Stars. 

 

The guest speaker for 2014 is Dame 

Jocelyn Bell Burnell, renowned for 

making the first observations of a Pul-

sar in 1967.  The title of her talk is 

"Transient astronomy - bursts, bangs 

and things that go bump in the 

night". 

 

The 2014 Fellows´ Speaker is Philip 

Yock, associate professor in the 

Department of Physics at Auckland 

University.  The title of his talk is 

"From Particles to Planets". 

 

Further information about the speak-

ers is on the web site. 

http://www.astronomynz.org.nz/stardate/stardate-2012-review.html
http://www.astronomynz.org.nz/stardate/stardate-2012-review.html
http://www.treesandstars.com/stardate/
http://www.treesandstars.com/stardate/


Te Patiki – Palmerston North Astronomical Society Inc November 2013 

 

NASA Halts Work 

on its New Nuclear 

Generator for Deep 

Space Exploration 

 

 

Another blow was dealt to deep space 

exploration this past weekend. The 

announcement comes from Jim Green, 

NASA’s Planetary Science Division Di-

rector. The statement outlines some 

key changes in NASA’s radioisotope 

program, and will have implications for 

the future exploration of the outer 

solar system. 

 

We’ve written about the impend-

ing plutonium shortage and what it 

means for the future of spaceflight, as 

well as the recent restart of plutonium 

production. NASA is the only space 

agency that has conducted missions to 

the outer planets — even the European 

Space Agency’s Huygens lander had to 

hitch a ride with Cassini to get to Titan 

— and plutonium made this exploration 

possible. 

Probably the most troubling aspect of 

the announcement is the discontinua-

tion of procurement by NASA of flight 

hardware for what was to be NASA’s 

next generation nuclear power-source 

for exploration, the Advanced Stirling 

Radioisotope Generator, or ASRG. 

This was to replace the Multi-Mission 

Radioisotope Generator, or MMRTG 

that has been in use on spacecraft for 

decades. 

 

The announcement states: 

“With an adequate supply of Pu-238… 

NASA has decided to discontinue procure-

ment of ASRG flight hardware. We have 

given direction to the Department of Ener-

gy… to end work on the flight units. The 

hardware procured under this activity will 

be transferred to the Glenn Research Cen-

tre to continue development and testing of 

the Stirling technology.” 

The announcement cites the current 

budget-constrained environment that 

NASA and planetary space exploration 

finds itself up against. What the exact 

future role is of NASA Glenn beyond 

basic research and development isn’t 

entirely clear, but two ASRG units that 

were to be flight-ready for missions in 

2016 are shelved for now. The an-

nouncement does mention that NASA 

will continue to utilize flight-proven 

MMRTG’s in the near term, which pro-

vide the same approximate power out-

put as the ASRG, albeit with less effi-

ciency. 

 

 

Plutonium is vital for outer solar system 

exploration. As you get farther away 

from the Sun, solar energy ceases to 

become a viable alternative power 

source. Pioneers 10 & 11, Voyagers 1 & 

2, Galileo, and Cassini all utilized nucle-

ar RTGs, as does the Mars Curiosity 

rover and New Horizons mission head-

ed out explore Pluto in during its July 

2015 flyby. NASA’s Juno space-

craft scheduled to reach Jupiter in 2016 

will be the first-ever mission without an 

RTG to explore the outer solar system, 

and it must employ three enormous 

solar panels to do so. 

And although the production of the Pu-

238 isotope used in space exploration 

was a side-benefit of the Cold War, it 

isn’t the same stuff as its isotopic cousin 

Pu-239, which is used in nuclear weap-

ons. Plutonium production in the Unit-

ed States ceased in 1989, and although 

the U.S. government announced earlier 

this year that NASA will restart the 

plutonium production pipeline for space 

exploration, production levels are only 

expected to reach 1 to 1.5 kilograms 

per year. 

 

Casey Dreier of the Planetary Society 

notes in a recent post that: 

     “The New Horizons mission to Pluto 

used about 11kg (of Pu-238), which would 

take anywhere from 7-11 years to gener-

ate under the current plan… missions with 

bigger budgets that could afford regular 

RTG’s will be bottlenecked by the produc-

tion rate of plutonium to maybe once or 

twice per decade.” 

The development of the new ASRG 

system was to take advantage of NASA 

and the Department of Energy’s re-

maining supply of plutonium, the exact 

amount of which is classified but is 

thought to be enough for perhaps one 

large Mars Science Laboratory-style 

mission. (Fun fact: the Pu-238 powering 

MSL’s Pu-238 fuelled MMRTG in 

the laboratory. (Credit: NASA). 

The plutonium-fuelled RTG 

(foreground) awaiting installation on 

New Horizons (background). 
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Curiosity was bought from the Rus-

sians). 

 

Dr. Stephen Mackwell of the Lunar & 

Planetary Institute told Universe To-

day that: 

“The ASRG units use around 1.2 kg of Pu-

238, while the MMRTG units use around 

4.8 kg, both generating around 140 & 

125 Watts (at the) beginning of life, re-

spectively. The half-life of Pu-238 is 87.7 

years, so the design lifetime can be 14+ 

years with no problem.” 

This means that you can get the same 

output in energy from an ASRG unit 

using a quarter the amount of plutoni-

um, a much more efficient system than 

the old MMRTGs. That also would’ve 

meant more plutonium to go around 

for multiple proposed Discovery-class 

missions, which are missions in the cost 

range of less than $425 million dollars 

US. 

 

This definitely spells bad news for any 

proposed future missions to the outer 

solar system, such as a dedicated Euro-

pa flagship mission or a possible Titan 

Lakes lander. The proposed Mars 2020 

rover which is based on the Curiosity 

design is probably safe, but may utilize 

much of what little Pu-238 we’ve man-

aged to produce at that point. 

 

This may well be the harbinger of things 

to come, a grim state of outer solar 

system exploration in the next decade 

where our “eyes on the outer planets” 

go dark, one by one. As science jour-

nalist Elizabeth Howell noted in 

an article on Universe To-

day just yesterday, NASA 

may be forced to pull the 

plug on Cassini in the com-

ing year due to budget cuts. 

It’s troubling to think that 

we’re even talking about 

shutting down a perfectly 

functioning spacecraft solely 

due to budget constraints. 

Plutonium-powered mis-

sions give us an enormous 

bang for the buck: for ex-

ample, Voyager 2 just 

passed its 35th anniversary 

in space last year, and mis-

sions such as New Hori-

zons headed outbound from our solar 

system may well do the same. 

But it doesn’t have to be this way. Be 

sure to drop your Congressional repre-

sentative and the President a line via 

the Planetary Society’s website and let 

them know that you care about the 

future of space exploration! 

Note: The announcement by Mr. 

Greene alludes to a further discussion 

and clarification of what the stoppage of 

production for flight-ready ASRGs 

means at the Assessment Group meet-

ings at the American Geophysical Un-

ion Fall Meeting, to be held on Decem-

ber 9th through the 13th. More to come! 

http://www.universetoday.com/ 

A labelled cutaway of an ASRG. 

(Credit: Wikimedia Commons image 

in the Public Domain). 

Molten plutonium in-

side a laboratory cruci-

ble. (Credit: The U.S. 

Department of Energy/

LANL.gov)  

http://www.universetoday.com/106604/nasa-halts-work-on-its-new-nuclear-generator-for-deep-space-exploration/#more-106604
http://www.lanl.gov/orgs/nmt/nmtdo/AQarchive/98fall/magnetic_levitation.html


Te Patiki – Palmerston North Astronomical Society Inc November 2013 

 

 

If undelivered, please return to 

Ian Cooper 

RD3 

Palmerston North 4473 

Above: It’s Orion Time again! Taurus and Orion are seen rising from the home of our Out-Station of Sluggish Creek Observatory. Orion is 

seen clearing the glow of Palmerston North while the Pleiades crest the top of my front chimney and Al Debaran and the Hyades sit in be-

tween them both.                    (Photo by Ian Cooper) 


