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hat most enigmatic little particle, the neu-

* trino, has been implicated in a number of

' fundamental problems in astronomy and
cosmology.

. Billions are passing through us every second and
there are as many in the Universe as there are pho-

"% This recent BBC documentary (2004) from the
award-winning Horizon team explores the myster-
ies the neutrino has created—and ultimately helped

impossible due to the huge amount of matter sur-
rounding the core. On the other hand, neutrino®igged in stellar fusion reactions are
thought to pass right through the sun with few orinteractions. While photons emitted
by the solar core may require some 40,000 yead§ffiese to the outer layers of the Sun,
neutrinos are virtually unimpeded and cross thésagice at nearly the speed of light.

i, i, i, i,

The BBC Horizon documentary will be proceeded lyief talk by Grant Christie pre-
senting intimate pictures of most of the Mt Johrs@tatory telescopes. There will also
be some pictures showing the dismantling of theyHdfilliams 52cm Cassegrain.

Friends and visitors welcome




September 2008

Fri 5 7:30 pm Young Astronomers with Margaret Anth

Mon 8 8:00 pm Monthly Meeting: BBC Horizon—Project Poltergeist
Wed 10 7:30 pm Council Meeting

Fri 19 7:30 pm Night Eyes with David Britten (qesge 10)

Mon 22 8.00 pm Introduction to Astronomy: Vide®D & discussion
Fri 26-28 Waharau Dark Sky Weekend (see pages 8-9)

Sun 28 2.00 pm Daylight Savings starts (clocks &odnl hour)

October 2008

Fri 3 7:30 pm Young Astronomers with Margaret Aith

Wed 8 7:30 pm Council Meeting

Mon 13 8:00 pm Monthly Meeting: Matt Visser from Victoria Universi ty
Fri 19 7:30 pm Night Eyes with David Britten (qesge 10)

Mon 27 8.00 pm Introduction to Astronomy: Vide®D & discussion
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Frandi Young (family), Lucie Wilson & Gordon Glen Watson (family)
Warwick & Tania Sickling (family) and Graham Beazley (ordinary)




harau Regional park for 2008. These laid-back wed&grovide a chance for all
of us to get away from the glare of Auckland’s tigind enjoy the Universe as it
is supposed to be seen.

A t the end of this month we will be having our filark Sky Weekend at Wa-

Quite a few of our experienced members have pravidatastic support for these events
over the years, partly because they themselves twaanperience really dark observing

conditions and catch up with friends, but also beeahey want to encourage our newer
members to come along and learn how to use tHesdepes. Therefore, if you are new
to astronomy and the Society, these weekends aexaatient opportunity to meet other

members and benefit from their experience.

During the 1980s and 1990s the astronomical sesiaif the north of the North Island
took turns at organising an annual meeting at & dise—it was called “Top Half”. The
format followed that of an informal conference wigreople were encouraged to give
talks, followed by observing sessions after dae Tatering was arranged, as was the
accommodation. Naturally enough this meant afletark for the team doing the organ-
ising so around 1997 “Top Half” morphed into a mgitnpler and more sustainable for-
mat.

The new idea came froMarc Bos andJennie McCormick and was achieved by recog-
nising that the dark sky observing was the key.petney settled on a cheap, accessible
venue, did away with the talks and let everyone sot their own meals. By keeping it
simple, having more than one event each year thearbe realistic.

Since then other members have taken responsifilitthe meetings that are now held at
the Waharau Outdoor Education Centkeith Edwards andDean Jonkersran things
for some years and recenfavid Moorhouse andPaul Kemp have taken over. Keen
observers often come from as far north as Whangagtias far south as Wellington al-
though it has been core support from Auckland aachitton that have ensured their on-
going success.

The upcoming Waharau gathering will be enhanceslittiie by a meeting for astropho-
tographers from around the North Island so if yepif@ to learn more about the art and
science of making fine astronomical images, thisrie Dark Sky meeting that is not to
be missed.

Another event coming up is the visit to AucklandPrpfessor Matt Visser from Victoria
University of Wellington. We have been very keergét Matt here for quite a while and
he is now scheduled to talk at our October MonMbeting. He is our leading expert
on exciting topics like black holes, wormholes @oedmology so don’'t miss this one.
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Brian Loader
RASNZ

From Brian Loader's monthly solar system notes dretRASNZ web site.

Date

Sep 2

Sep 3
Sep7

Sep 8

Sep 8

Bookmark Brian’s excellent site www.rasnz.org.nz fmore details
and many useful links

Diary of Solar System Events in September
6% lit crescent Moon in a close group WMHrs, Mercury and Venus,
early evening sky.
13% lit Moon 2.5° to left of star Spica,gmidude 1.1.
Early afternoon occultation of Antareshry Moon
48% lit Moon 2° from the star in the early evenshy.
Moon at first quarter 2:04 am NZST (Sep4704 UT).
Moon at apogee, 404213 km.
Jupiter stationary.

Sep 9& 10 Jupiter 6° from Moon.

Sep 11

Mercury at greatest elongation, 27° eaStuaof

Sep 12 & 21 Venus 19 arc-minutes to right of Maes]y evening sky.

Sep 13
Sep 15
Sep 19

Sep 20

Sep 23
Sep 23
Sep 24
Sep 28

Sep 29

Uranus at opposition.
Full Moon at 9:13 pm NZST (09:13 UT), joger 5° from Uranus.

Spica, magnitude 1.1, 2.4 ° from Venus2a8tifrom Mercury, early eve-
ning sky.

Moon at perigee, its closest to the Eartlhe Lunar month, 368890 km.
Moon at last quarter 5:05 pm NZST (05:05 UT).

Southern spring equinox. Sun crosses aquatong south at 3.40 am.

Mercury 2° from Spica and 4° from Mars, kawly evening sky.

Mercury stationary.

NZ Daylight Time (NZDT) starts. NZDT is t8urs ahead of Universal
Time, UT.

New Moon at 9:12 pm NZDT (08:12 UT).




MERCURY has its best evening appearance of the year d8eptember. At the begin-
ning of September Mercury will set more than twaitsoafter the Sun, and shine brightly
at magnitude 0. As a result it will be easy to fsey low to the west, as the sky begins
to darken after sunset. During the first half c# thonth its brightness will change little
and it will get slightly higher in the sky. Findinbe planet will be made easier due to the
proximity to Venus and Mars for most of the month.

For the first half of September, Mercury will beogke and to the left of Venus as they
both move to the east away from the Sun. Mercutyre@ach its greatest elongation 27°
from the Sun on Sep 11 when it will set about 2re@nd 20 minutes later. After that its
easterly motion will slow so that by Sep 20 Venub pass it. On Sep 24, Mercury will
be stationary and then start moving to the wegtk bawards the Sun. So Mercury will
then quite rapidly close in on the Sun and get lowehe evening sky. At the same time
it will quickly lose brightness and become lostie evening twilight by the end of the
month.

VENUS will set about 15 minutes before Mercury on Sepdt, will gradually set later
throughout the month. By Sep 30 it will set morartitwo and a half hours after the Sun.
Brilliant Venus will act as an obvious marker foetfainter Mars and Mercury through-
out the month.

During September Venus will pass Mars at a distarfcE9 arc minutes on the 12th. It
will be at its closest to Mercury on the 14th ardhl the two being just over 3.5° apart,
although Mars will still be closer than that to \Wsn Spica will be just under 2.5° from
Venus on the 19th. By the end of September Venlisbeijust over 10° above Mars,
with Spica and Mercury lower still.

MARS will be moving to the east throughout Septembet not as fast as the Sun. As a
result it steadily sets earlier as September pesgi® It will be fainter than Mercury until
the last three days of the month. By then it bdémgts will be difficult objects in the
evening twilight.

Mars will be at its closest to Mercury, with theoh®.6° apart, on Sep 8. Then Venus
passes very close to Mars on Sep 12. On Sep 23 peses a now almost stationary
Mercury again, this time at a distance of 4.1° amadl days later Mars passes Spica, with
the two 2.3° apart.

JUPITER will be the dominant object of the mid and late raag sky, once Venus has
set. Early in the month Jupiter will be high to therth east early evening, swinging
round to the north and at its highest before 9 Bynthe end of the month it will be at its
highest by 7 pm. As it doesn't set until some haifter midnight during September, Jupi-
ter will be readily observable all evening.

Jupiter remains in Sagittarius throughout Septembiee planet is stationary on Sep 8, so
shows little movement during the month, being ustr 3° from the 2nd magnitude star
Nunki, Sgr.

SATURN is in conjunction with the Sun on Sep 4 and so béllvirtually unobservable.
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nomical get-together weekend at the Waharau OutHdacation Centre, located

I he Auckland Astronomical Society has arranged aatiformal and fun astro-
in the Waharau Regional Park, north of Kaiaua enRinth of Thames.

Waharau is a sufficient distance away from Aucklémdbe not affected by light pollu-
tion, the skies here are dark and we have had meeat observing nights at this excel-
lent facility.

These weekends are an ideal way for new and estiablimembers to meet each other,
find out more about the different types of telesowhich many members bring to the
occasion and learn about new aspects of the nkyhaisd its wonders. There are many
experienced members to talk to, and many impredsilescopes, most homebuilt, to

look through.

The Waharau Outdoor Education Centre incorporatesige, five chalets and an ablu-
tions block. There is a large gravel area thatammommodate many telescopes in front
of the lodge and the chalets are situated arountbtige.

There are five chalets, each with two rooms. Eaxnr can accommodate 10 people.
The ablution block has four girls' toilets, threeirlyy showers, three
boys' toilets and three boys' showers. There adlet for people with disabilities.

The lodge has a fully equipped kitchen and tabheschairs to seat 100 people. There is
a microwave and stove, plus a catering toasterrelisealso a large cooler and a large
upright fridge.

The Society does not provide food at these weekerddwever tea/coffee/sugar and
biscuits will be provided by the Society. If yowuqére food there is a Pub and a Fish and
Chip shop in Kaiaua. There is also a Gas StatignaaDairy where you can pick up sup-
plies.

You can arrive from about 4pm on Friday and whea gaive, check in and pay your
fees. Allow 90 minutes travel time from the cityntee, but do allow extra time if travel-
ling down on Friday evening, due to traffic.

Cost: $25 per person for the weekend. Single niglstay is $15.
For more information or to make a booking:
Ph Dave Moorhouse on 0274-819-089 or email acrux@aun.net.nz

Payment: Prepayment by Internet banking, Visa or Mastercait be made by contact-
ing Andrew Buckingham on 09 629 2672 or by emaitrahsurer@astronomy.org.nz.
Otherwise payment can be made on-site by cashegueh
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Matt Visser is Professor of Mathematics at
the Victoria University of Wellington. He is
an excellent communicator of science to the
wider public and is arguably our leading
expert on gravity and general relativity.

Matt has given a number of notable public
lectures and we are very excited that we
have finally been able to arrange for him to
come to Auckland. We expect that he will
also be giving some more technical talks and
the details of these will be in the next issue
of the Journal.

1%

The September meeting of the Night Eyes junior group will be held a
7:30 pm on Friday 19 September in the Sun Room at the Stardome OL
servatory.

The topic for this meeting will be:
4#) 5) 6 "2) 4
Parents, friends and other Society members arevatsonvelcome to attend.

For further information please contact David Britten:
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Sky & Telescope—NEWS by Robert Naeye
http://arxiv.org/PS_cache/arxiv/pdf/0808/0808.28Y Pdf

be hard to single out one as standing above thertBut near the top of my list

is the work by Andrea Ghez (UCLA) and her colleagtee measure the mass of
the Milky Way’s central black hole. In a paper masbn the Web last week, they derive
a new and improved mass for our galaxy's monstérammiddle.

I he past decade has seen so many incredible advimnassonomy that it would

The team’s pure measurement yields a mass of 4libnmbuns with an uncertainty of
only 0.6 million Suns. But if the black hole is as®d to be stationary with respect to the
rest of the galaxy (and there's no evidence otlsefwits mass rises a bit to 4.5 million
Suns with an uncertainty of only 0.4 million. Tteédter result is significantly higher than
previous measurements made by Ghez’'s team andelyagpean group led by Reinhard
Genzel (Max Planck Institute for ExtraterrestriiyBics, Germany).

A black hole of that mass has a diameter of 0tbastnical unit (about 15 million km).

Why is this measurement so amazing? The centigedftilky Way is 27,000 light-years

away,andit's hidden behind thick clouds of gas and dusbglour line of sight. How do

you measure the mass of an invisible object terthafsands of light-years from Earth
when even its surroundings are obscured from view?

Ghez and her team had to employ all the resourt@sodern astronomy: a really big
telescope, detectors that operate in the inframad, the relatively recent technology of
adaptive optics (AO for short). Oh yeah, they alseded a lot of patience.

For the past decade, they have been observingathetig centre with the 10-meter Keck
| and Il telescopes in Hawaii. Keck gives them linate-force light-gathering power to
see stars in the galactic centre. They observ@raréd wavelengths, which can penetrate
the thick clouds of gas and dust. And most oftakky use AO, which involves a laser-
generated artificial guide star and flexible, defable mirrors to compensate for the
rapid-fire blurring effects of Earth’s atmosphere.

The combination of these techniques allowed theigito resolve dozens of individual




The orbits of stars within the Milky Way's centrahth of a light-year loop around the
known location of the central black hole (yellowarssymbol). The fuzzy blobs are dif-
fraction-limited star images in an infrared adamteptics frame taken by a 10-m Keck
telescope in 2004. The frame is 1 arc-second (llgh8year) square. While every star in
this image has been seen to move, estimates délopairameters are only possible for
those that show significant curvature so far.

The annual average positions for these stars aottgud. Also plotted are the best-fitting
orbit solutions. These orbits provide the cleanestding yet on the mass of the central
black hole.

UCLA Galactic Center Group / Keck Observatory

stars near the galactic centre. Incredibly, thenteauld trace the curving orbital motions
of several of these stars over more than a de@attkactually create a movie of these
motions. Astronomers of just 25 years ago woulcehaonsidered this magic.

The high mass of the Milky Way's black hole, knoas Sagittarius A* (pronounced "A-

star"), made this possible. Anything orbiting neach a massive object is going to move
really, really fast. These stars are whirling ambuhe black hole at speeds exceeding
4,500 km per second. One star in particular, dub®@e, has been clocked at nearly




8,000 km/sec. By using simple orbital laws datireglbto Isaac Newton in the 1600s,
Ghez could use these stellar velocities to deheentass of the central gravitating object.

In their new paper (accepted for publication in Astrophysical Journd) Ghez and her
team took into account various effects, such asmainties in star positions, ignored by
in previous studies. “It's been a bit like teenageraking emphatic but uninformed state-
ments,” explains Ghez. “In our new paper, we trytake an honest look at where the
problems are. We've learned that things are moneptiocated. We're growing out of our
teenage years!”

Besides coming up with a more precise mass measuitethe latest observations refine
the distance to the Milky Way’s centre: 27,400 fighars, with an uncertainty of 1,300
light-years.

In addition, the group finds no evidence that tbatal black hole is being gravitation-
ally yanked around by the mass of another. Thisigggn favour of the team’s higher
mass measurement. This new, higher mass valuedsia@re consistent with predictions
based on the famous relationship between black-hmdss and the total mass in the
spherical component of large galaxies.

This narrow-field image of
the galactic centre, taken at
an infrared wavelength of 3.8
microns, resolves many stars
around the position of the
central black hole (Sgr A*).
The frame is 10 arc-seconds
tall. Keck's Laser Guide Star
adaptive-optics system
achieved a resolution of 82
milli-arcseconds here, the
equivalent of resolving a pair
of headlights in New York
from Los Angeles.

UCLA Galactic Center
Group / Keck Observatory
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from Earth, a bit closer than the planet Neptung.tBis lump of ice and rock is

beginning the return leg of a 22,500-year jourret will take it to a distance of
150 billion miles, nearly 1,600 times the distafreen the Earth to the Sun, according to
a team of researchers from the Sloan Digital Sky&u(SDSS-II).

The discovery of this remarkable object was regbttelay in Chicago, at an interna-
tional symposium titled "The Sloan Digital Sky Seyv Asteroids to Cosmology." A
paper describing the discovery technique and tbpesties of 2006 SQ372 is being pre-
pared for submission to The Astrophysical Journal.

The orbital paths of the major planets are nearbutar, but the orbit of 2006 SQ372 is
an ellipse that is four times longer than it is &idaid University of Washington astrono-
mer Andrew Becker, who led the discovery team. @y known object with a compa-

rable orbit is Sedna -- a distant, Pluto-like dwaldnet discovered in 2003 -- but 2006
SQ372's orhit takes it more than one-and-a-haksifarther from the Sun, and its orbital
period is nearly twice as long.

A "minor planet” with the prosaic name 2006 SQ37js$ over two billion miles

The new object is much smaller than Sedna, Beckiel, probably 30-60 miles across
instead of nearly 1,000. "It's basically a comeit, ibnever gets close enough to the Sun
to develop a long, bright tail of evaporated gas dnst."

Becker's team found 2006 SQ372 by applying a sfesthcomputer searching algo-
rithm to data taken for a completely different pase: finding supernova explosions bil-
lions of light years away to measure the expansiotine universe. The SDSS-II super-
nova survey scanned the same long stripe of skgyea 1,000 times larger than the full
moon, every clear night in the fall of 2005, 2086¢ 2007.

"If you can find things that explode, you can afs@ things that move, but you need
different tools to look for them," said team memhgnne Jones, also of the University
of Washington. The only objects close enough tanghaposition noticeably from one
night to the next are in our own solar system, Sealained.

SQ372 was first discovered in a series of imagesntédetween September 27 and Octo-
ber 21, 2006. Team member Andrew Puckett, of thevadsity of Alaska Anchorage,
then searched the supernova survey's Fall 2005n@tigms to find earlier detections,
thus securing the discovery. Subsequent SDSS eteatf SQ372 have been found in
data from the 2006 and 2007 observing seasons.




University of Washington graduate student NathaibKanother member of the discov-
ery team, has been running computer simulationgytdo understand out how 2006
SQ372 might have acquired its unusual orbit. "lildohave formed, like Pluto, in the
belt of icy debris beyond Neptune, then been kickethrge distance by a gravitational
encounter with Neptune or Uranus," said Kaib. "Hesre we think it is more probable
that SQ372 comes from the inner edge of the Oaudl

The orbit of the newly discovered solar systemait§€372 (blue), in comparison to the
orbits of Neptune, Pluto, and Sedna (white, greed). The location of the Sun is marked
by the yellow dot at the center. The inset panelvshan expanded view, including the
orbits of Uranus, Saturn, and Jupiter inside theibof Neptune. Even on this expanded
scale, the size of Earth's orbit would be barebtidguishable from the central dot.

Credit: N. Kaib

In 1950, Kaib explained, the Dutch astronomer Jant Gypothesized that most comets
come from a distant reservoir of icy, asteroid-lh@dies, which were ejected from the
inner solar system by gravitational kicks from tient planets as the planets themselves
were forming four and a half billion years ago. Mobjects in the Oort cloud orbit the
Sun at distances of several trillion miles, but tjnavity of passing stars can alter their
orbits, flinging some into interstellar space aedl@tting others to the inner solar system
where they "light up" as comets.




Even at its most distant turning point, 2006 SQ®iI2 be ten times closer to the Sun
than the supposed main body of the Oort Cloud, Kaith. "The existence of an ‘inner
Oort cloud has been theoretically predicted for yngears, but SQ372 and perhaps
Sedna are the first objects we have found that $eenriginate there. It's exciting that we
are beginning to verify these predictions."

Becker noted that 2006 SQ372 was bright enougimtbviith the SDSS only because it
is near its closest approach to the Sun, and tleaSDSS-II supernova survey observed
less than one percent of the sky. "There are boube many more objects like this wait-
ing to be discovered by the next generation ofeysywhich will search to fainter levels
and cover more area," said Becker. "In a decadesheeld know a lot more about this
population than we do now."

"One of our goals," said Kaib, "is to understand tiigin of comets, which are among
the most spectacular celestial events. But the etegpal is to look back into the early
history of our solar system and piece together wias happening when the planets
formed."

The 2.5-m SDSS telescope at Apache Point, Neveexi




The 2.5-m SDSS telescope at Apache Point, Neveexi

Background:
The Sloan Digital Sky Survey (SDSS)

The Sloan Digital Sky Survey is the most ambitgwsey of the sky ever undertaken,
involving more than 300 astronomers and engineg¢@5anstitutions around the world.
SDSS-II, which began in 2005 and finished obsesaatin July, 2008, is comprised of
three complementary projects. The Legacy Surveypleted the original SDSS map of
half the northern sky, determining the positionsglitness, and colours of hundreds of
millions of celestial objects and measuring disesto more than a million galaxies and
quasars. SEGUE (Sloan Extension for Galactic Un@eiding and Exploration) mapped
the structure and stellar makeup of the Milky Waa@y. The Supernova Survey repeat-
edly scanned a stripe along the celestial equatodiscover and measure supernovae
and other variable objects, probing the accelergtexpansion of the cosmos. All three
surveys were carried out with special purpose unstents on the 2.5-m telescope at
Apache Point Observatory, in New Mexico.
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an exoplanet orbiting a star slightly more masshan the Sun. After just 555
days in orbit, the mission has now observed maaa 80,000 stars and is adding
significantly to our knowledge of the fundamentalrkings of stars.

A team of European scientists working with the CORiellite have discovered

The latest discovery, COROT-exo-4b is an exoplahabout the same size as Jupiter. It
takes 9.2 days to orbit its star, the second ldngasod for any transiting exoplanet ever
found.

The team has found that the star, which is sliglatger than our Sun, is rotating at the

same pace as the planet's period of revolutiors iBhjuite a surprise for the team, as the
planet is thought to be too low in mass and totadisfrom its star, for the star to have

any major influence on its rotation.

Launched in December 2006, COROT is the first syiesed mission designed to search
for exoplanets. Located outside Earth's atmospltaee satellite is designed to detect
rocky exoplanets almost as small as Earth. Thédligateses transits, the tiny dips in the

light output from a star when a planet passesantfof it, to detect and study planets.

This is followed up by extensive ground-based olzt@ns.

Monitoring COROT-exo-4b continuously over severainths, the team tracked varia-
tions in its brightness between transits. Theywaeriits period of rotation by monitoring
dark spots on its surface that rotated in and bwiew (the wavy light variations show-
ing in the light curve on the opposite page).

It is not known whether COROT-exo-4b and its stavehalways been rotating in sync
since their formation about 1000 million years agoif the star’s rotation synchronized
later. Studying such systems with COROT will hetgestists gain valuable insight into
star-planet interactions.

This is the first transiting exoplanet found witlick a peculiar combination of mass and
period of rotation. There is surely something splegibout how it formed and evolved.




The light-curve of the parent star of the newlyAid@exoplanet, COROT-exo0-4b. The X-
axis shows time in heliocentric Julian days (HJD)e sharp periodic drops are caused
by the transiting planet blocking some of the sthght. If Jupiter were seen to transit
the face of the Sun when viewed from a distant gtaould block about 1% of the Sun's
light, close to what is measured here.

This artist's view shows
the COROT satellite, con-
sisting of a 30-centimetre
space telescope launched
in late 2006. COROT will
use its telescope to moni-
tor closely the changes in
a star’s brightness that
comes from a planet
crossing in front of it.

While it is looking at a
star, COROT will also be
able to detect
‘starquakes’, acoustical
waves generated deep
inside a star that send
ripples across a star’s
surface, altering its
brightness. The exact na-
ture of the ripples allows
astronomers to calculate
the star's precise mass,
age and chemical compo-
sition.
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International Year of Astronomy

ew Zealand's indigenous nam@&otearoa which
meansland of the long white cloydnay not sound

too propitious for astronomy, but in fact we do éav

several advantages! We are uniquely placed to Iseesky
from the most southerly latitude and are the oidgable land
mass in the extensive south Pacific Ocean. So weaarim-
portant link in whole sky coverage.

The International Year of Astronomy (IYA2009) wille a
global celebration of astronomy and its contribagido society
and culture, highlighted by the 400th anniversaiyhe first

use of an astronomical telescope by Galileo Galllee aim of
the Year is to stimulate worldwide interest, espligiamong

young people, in astronomy and science under timrate
theme "The Universe, Yours to Discover". 1YA2009%pts

and activities will promote a greater appreciatidrthe inspi-

rational aspects of astronomy that embody an irad&
shared resource for all nations.

New Zealanders can and do make important contrilmuts to a variety

of areas in astronomy.

)

The Royal Society

International of Royal Astronomical
Astronomical Union New Zealand Society of
New Zealand

If you would like to take part in organised evefis this celebration, or if you have
events planned, please make contact with Marilgadi publicity Officer for the Royal

Astronomical Society of New Zealand, she would vaych like to hear from you.

Marilyn Head - marilyn@actrix.co.nz
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Are you a new member or perhaps an existing member who
doesn’t own a scope?

Unsure of what you want?

There are a lot of aspects to take into account before you go shopping. It
easy to get blinded by a fancy looking scope in a shop with lots of knok
and wheels and breathtaking photos of what you might see in the nigt
sky. Don't believe too much of it. Many of these “Toy shop” scopes ar
not worth the cost of the fancy boxes they come in.

Get advice from a Society member

For just $40.00 a month the Society hires to memB&TRONZ 200
mm (8”) Dobsonian Reflecting telescopes so that members getauses-
ing a telescope before purchasing their own.

The Dobsonian telescopes are the best scopes to begin observing with as
they combine user friendliness with ease of portability. For further-infor
mation or to hire a scope please phone:

Curator of Instruments Ivan Vazey on (09) 535-3987

SOLUTION TO THE AUGUST CROSSWORD

Across: 6 Europa, 7 Virgo, 8 Auriga, 9 Delphinus, 11
Schiefspiegler, 13 Ramsden, 14 Roosa.

Down: 1 Copernicus, 2 Nereid, 3 Fred Haise, 4 Solar
Flare, 5 Eridanus, 8 Asterism, 10 Collins, 12 Indus.
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Across Down

1 Cepheid variable star belong to which 2 Johann Bayer published what in 1603?
class? (9) (112)

4 Discoverer of the precession of the 3 Onthe H-R diagram, What size is a
equinoxes (10) Type Il star in the Yerkes spectral clas-

6 Proper name for Beta Leonis (8) sification? (6)

7 The difference between dynamical time 5 Twentieth letter of the Greek alphabet
and universal time (5,1) ©)

8 On the H-R diagram, What size is a 9  What did William Herschel find in
Type | star in the Yerkes spectral clas- 17817 (6)
sification? (11) 10 What Russian launch vehicle is due to

11 The constellation 'The Lesser launch from the ESA Space Port in
Dog' (5,5) Kourou, French Guiana (5)

13 Name of the US Laboratory installed on 12 Twelfth letter of the Greek alphabet (2)
the ISS (7)

i B
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The solution to the August crossword is on page 22.




