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The nexct WAS meeting will be held on Wednesday 1st of March 2017 at 7:30

pm at Carter Observatory, Upland Rd, Kelburn, Wellington

ASTROSAT: India’s first dedicated multi-wavelength
space observatory

Jibu Stephen

India's first Multiwavelength Space Observatory

ASTROSAT

The 5 telescopes of the Astrosat

1. Large Area X-ray Proportional
Counter (LAXPC)

2. Soft X-ray Telecope (SXT)
3. Cadmium-Zinc-Telluride Imager (CZTI)

4. Scanning Sky Monitor (SSM)

5. Ultra Violet Imaging Telescope (UVIT)
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With the multi-wavelength astronomy mission ASTROSAT,
India became the fifth nation to have an observatory in
space. The five instruments on-board the satellite would
enable simultaneous observations in optical, ultraviolet and
X-ray bands. The mission aims to study high energy process- March 2017 Events
es in binary star systems containing neutron stars and black
holes, to estimate magnetic fields of neutron stars and to
study star birth regions and high energy processes in star
systems lying beyond our galaxy. Early results from the Ultra
-Violet Imaging Telescope reveal a hot companion star asso-
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2016 — 2017 SUBSCRIPTIONS DUE

The new subscription year began in
September, so WAS looks forward to
receiving your subscription renewal.

Renewal forms can be found on the
website, but a summary follows:

Subscription for Newsletter by
Email 2016-2017

Adult/Waged: $ 50.00
Student/Unwaged: $ 30.00
Family: $ 70.00

Payment methods:

Cheque - make out to Wellington As-

tronomical Society Inc, and mail to PO

WAS COUNCIL MEMBERS AND CONTACTS

Council Members

The following members were elected to Council at the

Nov 2016 AGM

President: Antony Gomez

president@was.org.nz / 021_253 4979

Vice President: Duncan Hall
vice-president@was.org.nz
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Box 3181, Wellington 6140

Direct Deposit or Internet Banking -
use Acc No: 03-0502-0508656-00,

please include reference so WAS knows
who is making the payment

Cash - please bring exact amount to
meeting

Website : John Homes & Peter Woods

webmaster@was.org.nz

Council

Andrew Fuller

Edward Wilcock

Frank Andrews

Janine Bidmead

Secretary/Telescope custodian: Chris Monigatti

secretary@was.org.nz / 021_890_222

Treasurer: John Homes

Newsletter Editor: Gerard Coyle
editor@was.org.nz

Murray Forbes

Peter Woods

Sarah Taylor

Postal Address: Wellington Astronom-
ical Society, PO Box 3181, Wellington

6140, New Zealand

Membership Secretary: Janine Bidmead

membership@was.org.nz

I3 was oN FACEBOOK

Our Facebook page “Wellington Astro-
nomical Society” is now operational.
You can search for it on Facebook or
click on this link https://
www.facebook.com/

WellingtonAstronomicalSociety/.

If you are a Facebook user, please use
the page to receive up-to-date notifica-
tions of our Society’s events and news.
This is the easiest way to keep informed
as to what is going on in the Society, as
well as keeping up with astronomical

news.

Remember you will need to interact
occasionally with the page by liking or
commenting on postings, or indicating
whether you are coming to an event.
Otherwise Facebook will, after a time,
stop sending you new postings. So keep
visiting the page as there are a number
of Society events coming up in the next
few months.

We also have Facebook group “WAS —
Wellington Astronomical Society”
https://www.facebook.com/
groups/96304353012/ which is open for

anyone to join by request. The public
group is open for discussion or postings
on astronomical news. The WAS Astro-
photography Group https://
www.facebook.com/
groups/1684738758511214/ is for those
interested in astrophotography. It

serves as a place to notify others of
astrophotography gatherings at short
notice and to display images captured
by members.
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Wellington Astronomical Society March 2017 Events

WAS March Meeting

March’s talk is given by Jibu Stephen. India's first Multiwavelength Space Observatory

ASTROSAT

He will be taking about ASTROSAT:
India’s first dedicated multi-wavelength

The 5 telescopes of the Astrosat
Space obser'vatory.

_ 1. Large Area X-ray Proportional
With the multi-wavelength astronomy A : > Counter (LAXPC)

mission ASTROSAT, India became the 2 i : % sy et (@)

fifth nation to have an observatory in L : < el e can
space. The five instruments on-board ; A Sz S gy i (B

the satellite enable simultaneous ob- Sio it Ul alvicletipadingiielescapeitiill)
servations in optical, ultraviolet and X-
ray bands. The mission aims to study
high energy processes in binary star
systems containing neutron stars and

black holes, to estimate magnetic fields

of neutron stars and to study star birth

regions and high energy processes in

. Jibu Stephen has a Ph. D. in Physics Telescope team.
star systems lying beyond our galaxy.

(Condensed Matter) from Victoria

Early results from the Ultra-Violet Im- Date: Wednesday, |st March

University of Wellington. He worked
at the Indian Institute of Astrophysics ~ Time: 7:30 pm
before moving to New Zealand and

aging Telescope reveal a hot compan-

ion star associated with a blue strag-

gler star in open cluster NGC-188. Venue: Space Place (at Carter Obser-

was part of the Ultraviolet Imaging

vatory)
WAS Society Observing Evening
Come along and see the many won- lar globular cluster 47 Tucanae and the Date: Saturday 4th March
derful objects, star clusters, galaxies, Tarantula Nebula in the Large Magel- Time: 7:00 pm
dying stars and nebulae around and lanic Cloud (LMC). Jupiter rises around
near the Southern Cross, the spectacu- 10pm Venue: Tawa College

Astronomy Club Night

A short presentation and observing the Date: Thursday 9th March Venue: Hutt International Boys

night sky. Time: 7:00pm, School

Astronomy Night :The Night Sky 2017 by Antony Gomez

Find out what to look forward to in in the sky this year as well as major Time: 7:00pm,

. : |
our night sky during 2017! planetary events. Venue: Lower Hutt War Memorial

Antony Gomez, President of the Wel-  If the sky is clear, we’ll head outside Library
lington Astronomical Society, will talk  after the talk for a bit of stargazing.

you though the amazing things visible Date: Friday 10th March
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WAS Astrophotography Group

Location and updates will be posted on

the WAS Astrophotography Group
Facebook page closer to the time.

We will aim for a darker location this
time to try out our new skills. If the
skies are cloudy we will meet indoors
and learn more about processing image
data.

For further details or cancellations
contact Edward 021 _08304802 or
Chris 021 _890222.

Date: Saturday 25th March
Time: 7:00pm,
Venue: TBD.

Planetary Accretion

An interesting thing happened for plan-
etary science recently: two papers
(Nature, vol 541 (Dauphas, pp 521 -
524; Fischer-Godde and Kleine, pp 525
— 527) showed that much of how we
think planets accreted is wrong. The
papers showed that the Earth/Moon
system has isotope distributions across
a number of elements exactly the same
as that found in enstatite chondrites,
and that distribution applied over most
of the accretion. We know that ele-
ments with multiple isotopes have a
variation in isotope ratios that depends
on the radial distance from the star.
Enstatite chondrites have structures
consistent with being formed much
closer to the sun than, say, Mars. En-
statite chondrites are also very dry.

The standard theory, called oligarchic
growth, explains planetary formation in

terms of dust accreting to planetesi-
mals by some unknown mechanism,
then these collide to form embryos,
which in turn formed oligarchs or pro-
toplanets (Mars sized objects) and
these collided to form planets. If this
happened, they would do a lot of
bouncing around and everything would
get well-mixed. Standard computer
simulations argue that Earth would
have formed from a distribution of
matter from further out than Mars to
inside Mercury's orbit. Dauphas
showed that Earth accreted from a
reasonably narrow zone throughout its
entire accretion time. Also, the stand-
ard explanation that Earth's water and
biogenetic material came from carbo-
naceous chondrites must be wrong.
The ruthenium isotope analysis falsifies
the theory that any significant amount
of water arrived from such chondrites.

Movie: Hidden Figures

WAS received the following email
from John Holmes:

“I'd like to recommend to members that,
if they haven't already, they go see the
film Hidden Figures. We saw it yesterday
night; it is a superb film, and likely

to be of interest to many of our mem-
bers. It is about the lead up to the Mercu-
ry spaceflights, and the work done by
some people subject to some severe social
issues.”
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There is an alternative theory called

monarchic growth, but this was aban-
doned because it cannot explain first
why we have the number of planets we
have and where they are, and second
where our water came from. For
those who attended my WAS talk a
few years ago, you will recall | gave a
mechanism based on chemistry that
causes matter to stick together in spe-
cific temperature zones, and that plac-
es the planets are where they are. The
water on Earth was accreted at about
I AU, where the water set cement
that bound the solids.

Maybe one day this will be accepted,
but then again, maybe not. If it is, you
can say you were the first to hear it
and that was at WAS.

lan Miller



https://www.facebook.com/groups/1684738758511214/
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Solar Eclipse Provides Coronal Glimpse

Place.

On August 21, 2017, North Americans
will enjoy a rare treat: The first total
solar eclipse visible from the continent
since 1979. The sky will darken and the
temperature will drop, in one of the
most dramatic cosmic events on Earth.
It could be a once-in-a-lifetime show
indeed. But it will also be an opportuni-
ty to do some science.

Only during an eclipse, when the moon
blocks the light from the sun's surface,
does the sun's corona fully reveal itself.
The corona is the hot and wispy atmos-
phere of the sun, extending far beyond
the solar disk. But it's relatively dim,
merely as bright as the full moon at
night. The glaring sun, about a million
times brighter, renders the corona in-
visible.

"The beauty of eclipse observations is
that they are, at present, the only op-
portunity where one can observe the
corona [in visible light] starting from
the solar surface out to several solar
radii," says Shadia Habbal, an astrono-
mer at the University of Hawaii. To
study the corona, she's traveled the
world having experienced 14 total
eclipses (she missed only five due to
weather). This summer, she and her
team will set up identical imaging sys-
tems and spectrometers at five loca-
tions along the path of totality, collect-

This article is provided by NASA Space

With articles, activities, crafts, games, and
lesson plans, NASA Space Place encourages
everyone to get excited about science and

technology.
Visit spaceplace.nasa.gov to explore space
and Earth science!

ing data that's normally impossible to
get.

Ground-based coronagraphs, instru-
ments designed to study the corona by
blocking the sun, can't view the full
extent of the corona. Solar space-based
telescopes don't have the spectro-
graphs needed to measure how the
temperatures vary throughout the co-
rona. These temperature variations
show how the sun's chemical composi-
tion is distributed—crucial information
for solving one of long-standing myster-
ies about the corona: how it gets so
hot.

While the sun's surface is ~9980 Faren-
heit (~5800 Kelvin), the corona can
reach several millions of degrees Faren-
heit. Researchers have proposed many
explanations involving magneto-acoustic
waves and the dissipation of magnetic
fields, but none can account for the
wide-ranging temperature distribution
in the corona, Habbal says.

You too can contribute to science
through one of several citizen science
projects. For example, you can also
help study the corona through the Citi-
zen CATE experiment; help produce a
high definition, time-expanded video of
the eclipse; use your ham radio to
probe how an eclipse affects the propa-
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gation of radio waves in the iono-
sphere; or even observe how wildlife
responds to such a unique event.

Otherwise, Habbal still encourages eve-
ryone to experience the eclipse. Never
look directly at the sun, of course (find
more safety guidelines here: https:/
eclipse2017.nasa.gov/safety). But during
the approximately 2.5 minutes of totali-
ty, you may remove your safety glasses
and watch the eclipse directly—only
then can you see the glorious corona.
So enjoy the show. The next one visible
from North America won't be until
2024.

Marcus Woo

For more information about the up-
coming eclipse, please see:

NASA Eclipse citizen science https://
eclipse2017.nasa.gov/citizen-science

NASA Eclipse safety guidelines https://
eclipse?2017.nasa.gov/safety

Want to teach kids about eclipses? Go
to the NASA Space Place and see our
article on solar and lunar eclipses!
http://spaceplace.nasa.gov/eclipses/



https://eclipse2017.nasa.gov/citizen-science
https://eclipse2017.nasa.gov/citizen-science
https://eclipse2017.nasa.gov/safety
https://eclipse2017.nasa.gov/safety
http://spaceplace.nasa.gov/eclipses/
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lllustration showing the United States during the total solar eclipse of August 21, 2017, with the umbra (black oval), penumbra
(concentric shaded ovals), and path of totality (red) through or very near several major cities. Credit: Goddard Science Visualition

Studio, NASA

2017 North American Eclipse Tour

Leading on from the previous article,
WAS received the following email: last
month

Dear Astronomical Society,

Last year we contacted you regarding an
eclipse tour departing Sydney, Australia for
the 2017 total solar eclipse in North
America that your members might be
interested in.

We have now finalised details and flights
and are currently taking bookings for the
tour.

Details and the finalised itinerary can be
downloaded from our website

www.spacetimetravellers.com.au

We wiill be based in Portland, Oregon for
the eclipse and plan to view from either
Madras or Salem but it will depend on the
weather conditions on the day as to where
we watch the eclipse.

Highlights Include:

. Mt Wilson tour and night viewing
on the 60-inch and 100-inch tele-
scopes

. Meteor Crater including rim tour

. Lowell Observatory tour

. Kennedy Space Centre

. Smithsonian Museum

Kind Regards
Mel
SpaceTime Travellers

Addendum:

We have received the following from
Murray Forbes:

"I'm planning on going on this tour (and
have already paid my deposit) - is anyone
else from WAS going?"


http://www.spacetimetravellers.com.au
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L2 Puppis - Is the Puzzle Solved?

| have been thinking a lot about this
star over the last couple of years, while
we have been analysing some historical
and recent data supplied to the Varia-
ble Stars South semiregulars project.
The results of our analysis are now
complete and an article outlining them
has been published in two parts in the
July 2016 and January 2017 issues of
the VSS Newsletter.

| became aware of L2 Puppis when |
first started observing variable stars,
decided to add it to my observing list
and couldn’t find it in binoculars or a
small telescope even though | was sure
| had found the right field. How could
you miss a naked eye star week after
week? | have tried many times since
always with the same result.

The answer is an interesting one. Be-
ginning in the early 1990s L2 Puppis
had dimmed over a period of several
years to below naked-eye magnitudes
and had never recovered. Clearly
something quite unprecedented had
happened Coincidentally, the data set
supplied to the SR project included
observations made at Auckland Obser-
vatory or by members of the Auckland
group that covered the critical period
enabling us to independently infer a
major episode of dust emission that
has not dispersed in the intervening
years, so that much of the visible light
emitted by the star is now blocked.

Our analysis also found other interest-
ing things. The period of the pulsa-
tions is rather too regular for a semi-
regular but amplitude of the variations
is a bit too small, by the time you take
out the effects of dust-emission, for a
classic Mira-type variable. The length
of the cycle hasn’t undergone any sig-
nificant change either. Clearly the clas-
sification of the star is wrong. Semi-
regulars are rather young red giants
and shouldn’t be undergoing any signifi-
cant mass-loss. Our conclusions,
which are in line with those of profes-
sionals who have studied the system,
are that, far from being young, L2 Pup-
pis is a very old star, close to the end
of its life.

Recent professional observations using
several instruments on the ESO’s Very
Large Telescope in Chile, and follow-
up studies using a large radio telescope
have helped us understand more of
what is going on. The images show a
dense dust-ring round the star, two
polar lobes of ejected material and a
previously unsuspected companion,
either a super-Jupiter or a low-mass
brown dwarf orbiting the red giant at
about twice the Earth’s distance from
the sun, inside the dust-ring. The sys-
tem is nearly edge-on to us, so no
wonder the star has dimmed by so
much. The Auckland data captured
the start of the formation of this dust-
ring.
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Has this answered all the questions?
Not completely, and it has raised an
interesting new one. How old is the
companion? s it a part of the original
system, or did it form in the last 20
years or so from dust ejected by the
primary? Both are possible. Since the
system is more or less edge on, can we
detect transits! More observations are
needed, and if you are looking for a
target, this could be an interesting one
to have a crack at.

If you want to find out more about our
analysis, you can find our articles on
the VSS website:

www.variablestarssouth.org/lhome

The newsletters are available by going
to Latest Downloads and selecting
Newsletter July 2016 and Newsletter
January 2017.

Aline Homes


http://www.variablestarssouth.org/home
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Introducing astrometry.net

Last year, Gordon Hudson and | ap-
plied an interesting technique for veri-
fying the field of our observation. We
submitted one image, in one case even
a still image extracted from a digital
video, and submitted it to a website
capable of identifying the stellar field.
We found this an easy, effective and
reliable way of getting confirmation
that we were indeed observing the
correct field.

.ﬂstrnmetrg.net

I no longer have the images from those
particular observation runs at Gordon's
observatory (KPO), but used an old
image | had obtained during the 2010
WAS exercise on RS Chamaeleonis (RS
Cha). | did not even bother to calibrate
the image and submitted the raw im-
age in JPG format for evaluation. With-
in a couple of minutes | received a suc-
cessful identification.
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The website is astrometry.net, a
project is partially supported by the US
National Science Foundation, the US
National Aeronautics and Space Ad-
ministration, and the Canadian Nation-
al Science and Engineering Research
Council..

If you have astronomical imaging of the sky with celestial coordinates you do not know—or do not trust

—then Astrometry.net is for you. Input an image and we'll give you back astrometric calibration meta-

data, plus lists of known objects falling inside the field of view.

We have built this astrometric calibration service to create correct, standards-compliant astrometric

meta-data for every useful astronomical image ever taken, past and future, in any state of archival

disarray. We hope this will help organize, annotate and make searchable all the world's astronomical

information.

Fig. 1

The process is fairly simple:

I In your preferred web browser,

go directly to

nova.astrometry.net

and click on the Upload link
(refer to Fig. 2).

Screen shot of the Home page of astrom

image file, click on the Upload
button. The image | submitted
for the purpose of describing
this process is shown in Fig. 4.
The image was obtained on
2010-11-01 at Crows Nest Ob-
servatory (CNO) using an SBIG
ST6 camera on loan from

2. On the Upload page, (see Fig. 3)
first click on the Select File but-
ton and follow the prompts to
select your image file. Support-
ed image formats are JPG, GIF,

PNG and FITS.

3. Once you have selected your

NASA Ames Research Center.

The website confirms the re-
ceipt of your submission and
initiates the evaluation of the
image (see Fig. 5).

After the attempted resolution
of the image, the website re-

etry.net

turns a status page with log
information, indicating either
success or failure to resolve
(Fig. 6).

6. Clicking on the Go to results
page link then opens a page
showing the detailed infor-
mation on the identified stellar
field including image dimensions
and pixel scale (see Fig. 7).


nova.astrometry.net
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BBl Astrometry.net x 1 B astrometry.net
J

C [ nova.astrometry.net

Zi% Apps k?;, arlando webmail :: Log & TelstraClear - Broadban

!Astrumetrg.net

’i Variable Stars South ’E Downloads - SEB Obser

MCTE: signins should be working again... but read about account migration

Home Explore Upload AP Support
Home
About Astrometry.net
Explore

Browse images others have
been uploading or search for
photos of specific
astronomical objects.

Calibrate &
Share

Upload your own images to
get accurate calibrations and
share them with the world.

nova.astrometry.netfupload

If you have astronomical imaging of the sky with celestial coordinates you do not know—or do not trust—
then Astrometry net is for you. Input an image and we'll give you back astrometric calibration meta-data,
plus lists of known objects falling inside the field of view.

We have built this astrometric calibration service to create correct, standards-compliant astrometric

meta-data for every useful astronomical image ever taken, past and future, in any state of archival
disarray. We hope this will help organize, annotate and make searchable all the world's astronomical

information.

Recently Submitted Images (See More)

Fig. 2

'Astmmetrg.net

[ CALEB -Home Page

[M kepler Guest Observer

[ Binary Maker 3 »

Mot signed in | Sign In -
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|| Search |

Screen shot of the Home page of nova.astrometry.net

Home Explore Upload

Upload

MOTE: signins should be working again... but read about account migration. Mot signed in | Sign In

API Support

|| Search |

a file or url to upload

Choose F o file chosen

* file url

The following file types are supported:

= JPEG, GIF, PNG, or FITS image
= FITS binary table, containing a BINTABLE of detected objects, with X and Y pixel positions in
“D" (double) or "E” (float) columns, with one object per row
= textlist, containing two columns of digits separated by commas or whitespace, listing the XY
positions of sources, sorted with the brightest sources first
= tarball (.tar, .gz), containing files of any of the above types

| Upload |

Fig. 3

Advanced Settings [+]

Screen shot of the Upload page of astrometry.net
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Fig. 4  The raw image submitted to astrometry.net

MOTE: signins should be working again... but read about account migration. Mot signed in | Sign In
'Astmmetrg.net

Home Explore Upload API Support

| Search |
Submission 1466021

This page will automatically refresh every 10 seconds. Stop

Submitter: anonymous (1) Upload Settings

Date Submitted: 2017-02-21T01:33:27Z Parity: try both simultaneously

Filename: sample_raw jpg Scale Units: width of the field (in degrees)
Scale Type: bounds

Scale Lower Bound: 0.1
Scale Upper Bound:  180.0
Downsample Factor: 2

Thanks for your submission! Please bear with us while we process it. Usually we will have results within 10 minutes.

FPlease note: since you are not logged in, the contents and results of your submission will only be available upon a successful calibration.

Fig. 5  Confirmation that the submission has been received and is being processed
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Scale Upper Bound:  180.0
Downsample Factor: 2

Go to results page

Job 1958627:

Source extraction image (fullsize)
Log file tail [-]
(full)

19 reference sources within the image.

RoR: 2148.32

Test stars in RoR: 52 of 52

Good bins: 110 / 110; effhA 122815 of 122815

Ref stars in RoR: 19 of 1%

Logodds: 88.8629

16 matches, 12 distractors, 0 conflicts (at best log-odds); 52 field sources, 19
16 matches, 36 distractors, 0 conflicts (all sources)

Hit/miss: —++++++—dd—ttt—tots +——+ (best)

Tweak2: final WCS:

Found tag-along columns from field: FLUX BACEGROUND

Field 1: solved with index index-211.fits.

Field 1: tried 4724 guads, matched 29452 codes.

Spent 2.56074 = user, 0.095702 s system, 2.65645 = total, 2.65622 s wall time.
Writing 16 rows (of 52 field and 19 index objects) to correspondence file.
cx<=dx constraints: 4822

meanx constraints: 20751

R&,Dec constraints: 0O

AB =scale constraints: 715

Spent 2.66498 seconds on this field.

Logfile 2

Fig. 6  Success page with processing log
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Images = sample_raw.jpg
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rasc mbout BcoSunt Mgt ot sgrec in| Sgnin

Search

Swbmised by ancnymaus (1)
=

Jog " iSubmisshon

A 30 Linnased

Job 3tatus

(R, D)
(R4 s
(Do, s

Mew FITS Image
Rederanoe s3ars nearhy
(R, Dem Saibibay

Saars derenied I O e e
mEges Ly table) !
Comesnondences

befwean Image and oo ks
rederenice sars (ablel
WLE (oagybe: Sl MEgR AN

The S%ar poha

Fig. 7

The brightest neighbour of RS Cha has
clearly been identified and labelled as n
Cha (eta Cha). RS Cha is the bright

star right on top of the “ha” in Cha.

| encourage everyone involved with
imaging, be it for minor planet occulta-
tions or the monitoring of variable
stars, to give it a go and to “test-drive’
astrometry.net to familiarise them-
selves with the process well before

’

The results page identifying the field position

they may need it for their research
work.

Roland Idaczyk

Crows Nest Observatory
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Occultations for March 2017

Total Lunar Occultations

Unfortunately there are only two worthwhile lunar occultations during March:

. ZCl1 175 is occulted by the moon on Wednesday 8th March at approximately 09:24 NZDST. ZC1175 is a K5
spectral type which means it is a very red star, and so you may be able to improve the contrast between the
star and the (bluer) sky by using a red filter. This could also help reduce the glare from the 80% illuminated
moon. The star is also suspected to be a double, so your observation might be the one that confirms this. If it
is a double, then the predicted difference in disappearance times of the two components (0.19 seconds) should
give us a double-step event in the video measurements over 4-5 frames.

. ZC2198 is occulted by the moon on Friday |7th March, reappearing at approximately |1:14 NZDST. | don’t
normally include reappearances as they usually take place in the early morning but this one is at a more civi-
lised hour. The down-side is that the moon (and star) will be due east at only 10° altitude — which may be be-
low the hills from where | live in the Hutt Valley. Further, as the moon is 78% illuminated then any nearby thin
cloud will cause severe problems with glare from the moon.

day Time P Star Sp |Mag [Mag % Elo |[Sun |[Moo

n n
y |m d h m S No D v r v i1l Alt |Alt |Az
17 |[Mar |08 |08 (24 |30.3 |D 1175 | c K5 4.9 4.1 80+ (127 30 010

Double: 5.8 5.8 0.10" 90.0, dT = +0.19sec
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Minor Planet Occultations

The first minor planet occultation for March is on Thursday 2nd (the night after our meeting) at UT 16h 34m 48s. This is
actually at 5:34 am NZDST on Friday morning just before twilight. The event is very quick (at most |.| seconds long) so
you need to be using a video camera/recorder system (rather than observing visually). If you have an 8” scope or bigger,
you should be able to see the magnitude 9.2 star without needing to use integration on your video camera. With a large
drop in magnitude (8.7) during the event, the star will seem to completely disappear when occulted. Although my obser-
vatory is on the southern edge of the shadow’s predicted track, the uncertainty in the prediction is large enough that it
is worthwhile for our Wellington based observers to also attempt this event. The moon is only 20% illuminated and
146° away from the minor planet. Most of the pre-point stars are a bit on the faint side (6-7 magnitude), while the two
bright pre-point stars will appear together in your cameras field of view.

Point J2000 Dec
Time Star RA Dec Offset SAO
h m s mag h m o ‘" ArcMin
15 23 05 5.9 10 55.7 0 44 -1.9
13 44 18 6.7 9 16.7 0 44 -2.6
11 50 26 6.4 7 22.5 0 42 -3.2
10 27 00 5.2 5 58.8 0 33 3.6
10 00 15 3.8 5 32.0 -0 18 54.0
10 00 15 2.3 5 32.0 -0 18 54.0
09 54 03 6.2 5 25.8 0 31 4.7
09 42 06 6.3 5 13.8 0 34 2.0
09 40 00 6.7 5 11.7 0 31 4.7
09 30 11 5.9 5 01.8 0 43 -8.0
09 23 12 6.0 4 54.8 0 28 7.1

3499 Hoppe occults HIP 59142 on 2017 Mar 2 from 16h 33m to 16h 48m UT

Star: Max Duration = 1.1 secs Asterpid:
My = 52 Mp=10_.2 Mr = B.7 Mag Drop = 8.7 (8.8r) Mag =17_5
Bh = 12 7 37.7229 (J2000) Sun : Dist = 16l deg Dia = 1€km, 0.008™
Dec = 0 42 30.419 - Moon: Dist =146 deg Parsllax = 3_311"
[of Date: 12 & 31, 0 36 42] : illum = 20 % Hourly dRAL =-1_54&s
Prediction of 2017 Feb 14.0 E 0.041"= 0_041" in PR 30 dhec = 11_52"
T i

e . S p

4 — 7

<3 J

i s A
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The next event is at UT 12h 34m |2s on Tuesday 7th March, or 1:34 am NZDST on Wednesday. The star is a bit fainter
(magnitude 10.4) than the previous occultation but it lasts a bit longer (at most 2.2 seconds). With a drop in magnitude
of 6, the star will seem to completely disappear. The northern edge of the shadow is predicted to pass over the south
coast of Wellington. However the uncertainty of the prediction means there is a reasonable chance (16% for my obser-
vatory in the Hutt Valley) that Wellington observers could see the occultation. Unfortunately the moon is 72% illuminat-
ed and only 69° away in the sky from the minor planet so it will probably be easier to find the target star using a
pre-point star.

Point J2000 Dec
Time Star RA Dec Offset SAO
h m s mag h m o ‘' ArcMin
12 19 10 5.2 11 17.3 2 01 2.1
12 08 48 5.5 11 06.9 1 57 5.4
11 32 31 7.0 10 30.5 2 09 -6.6
10 19 25 6.8 09 17.2 1 56 5.7
10 16 35 3.9 09 14.4 2 19 -17.4
09 42 37 6.8 08 40.3 1 55 5.6
09 27 57 5.7 08 25.6 2 06 -5.6

848 Inna occults TYC 271-00088-1 on 2017 Mar 7 from 12h 30m to 12h 41m UT

Star: Max Duraticn = 2.2 gecs Aoteroid:
My =10.4 Mp = 11.5 Mr = 9.8 Mag Drep = &.0 (6.1r) Mag =16.4
RA = 11 32 2ZZ_0305 (J2000) Sun - Dist = 174 deg Dia = 34km, O.018"
Dec = 2 2 48.924 R Maon: Dist = &% deg Parallax = 3.380"
[of Date: 11 33 14, 157 11 : illum = 7Z % Hourly dRBR =-1_T787s
Prediction of 2017 Feb 14.0 E 0.035"= 0.037" in PR 50 dbhec = 11_85"
Y = gy = = T
.I-W e Ve Py
% S d
) }
| S |

e
Cocltd 250
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The third event for the month is another morning event, at UT 18h Om 54s on Thursday 30th March. This is actually on
Friday morning at 6 am NZDST during twilight. The star is again quite faint at magnitude 10.2 and the occultation only
lasts at most 1.5 seconds. Fortunately the moon is only 10% illuminated and quite some way in the sky (133°) from the
target star. The predicted path of the shadow is to the NW of Wellington, but the uncertainty about this prediction is
large enough that there is still a chance that Wellington observers could see the occultation (5% at my observatory).

Point J2000 Dec
Time Star RA Dec Offset SAO
h m s mag h m o ‘" ArcMin
17 18 17 6.8 17 33.0 -17 30 -1.5
16 53 37 6.0 17 08.2 -17 37 5.9
15 15 12 6.7 15 29.6 -17 26 -1.9
14 43 47 6.6 14 58.1 -17 22 -5.9
13 48 53 6.3 14 03.1 -17 22 -4.9
12 01 52 2.6 12 15.8 -17 33 6.4
10 12 23 3.8 10 26.1 -16 50 -36.4
09 53 14 6.7 10 06.9 -17 27 -0.2
09 41 57 6.9 09 55.6 -17 28 1.2

15410 1997 YZ occults TYC 6268-01188-1 on 2017 Mar 30 from 17h 56m to 18h 10m UT

Star: Max Duration = 1.5 secs Astercid:

Mr =102 Mp =114 Mr = 9.6 Mag Drop = 7.7 (7.5r) Mag =17_5

RA = 18 15 42 _B798 (JZ20000 Sun = Dist = 9& deg Dia = Z1km, 0.011"

Dec = —-17 32 18_3&7 - Moon - Dist =133 deg Parallsx = 3.151"

[of Date: 18 16 43, -17 31 43] z illum = 10 % Hourly dBRA& = 1_547s
Drediction of 2017 Feb 14.0 E 0.060"= 0_058" im PA 50 dhec = 13_75"

Murray Forbes
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The chart is oriented for
Feb. 15 at midnight NZDT

Mar. 1at 11pm. " South Horizon
Mar.15at 10p.m. " :

Aprii 1at 9pm. "
Evening sky in March 2017
To use the chart, hold it up to the sky. Turn the chart so the direction you are looking is at the
bottom of the chart. If you are looking to the south then have 'South horizon' at the lower edge.
As the earth turns the sky appears to rotate clockwise around the south celestial pole (SCP on the
chart). Stars rise in the east and set in the west, just like the sun. The sky makes a small extra
westward shift each night as we orbit the sun.

Venus (not shown on the chart) might be seen low on the western skyline soon after sunset at the
start of the month. It sets steadily earlier, disappearing mid-month. Golden Jupiter rises in the east
around 9:30 pm at the beginning of the month. By mid-month it is up at dusk. Sirius is the
brightest true star, northwest of overhead. Canopus, the second brightest star, is southwest of
overhead. Orion, containing 'The Pot', is below Sirius in the northwest sky. The Southern Cross
and Pointers are midway up the southeast sky. Nearby galaxies the Clouds of Magellan, LMC and
SMC, are high in the southern sky. The Scorpion rises in the southeast later. Saturn is below it.

Chart produced by Guide 8 software; www.projectpluto.com. Labels and text added by Alan Giimore,
Mt John Observatory of the University of Canterbury, P.O. Box 56, Lake Tekapo 7945, New Zealand.
www.canterbury.ac.nz
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The Night Sky in March

Bright planets are low in the east and
west at the beginning of the month.
Venus (not shown on the chart) might
be seen from places with a low west-
ern skyline, setting 40 minutes after
the Sun at the start of the month. It
sets steadily earlier, disappearing by
mid-March. Golden Jupiter rises in the
east around 9:30 pm at the beginning
of the month. By mid-month it is up at
dusk. The near-full Moon will be near
Jupiter on the 14th and 15th. Less
obvious is Mars (not shown), looking
like a medium-brightness red star
above the western skyline at dusk. It
sets about 80 minutes after the sun
throughout the month. On March Ist
the thin crescent Moon will be level
with Mars and above Venus. The

Moon is by Mars again on the 30th.

Jupiter is the biggest planet by far. Its
mass is greater than all the other plan-
ets put together. In a telescope it
shows parallel stripes. These are
zones of warm and cold clouds, made
narrow by Jupiter's rapid rotation. Any
telescope shows Jupiter's disk with its
four bright 'Galilean' moons lined up
on either side. They are roughly the
size of our moon. Sometimes one or
two moons can be seen in binoculars,
looking like faint stars close to the
planet. lo, the smallest and closest to
Jupiter, has massive volcanoes. The
other moons have crusts of ice, some
with oceans beneath, around rocky
cores. Jupiter is 680 million km from

us in March.

Northwest of overhead is Sirius the
brightest star in the sky. It is fainter
than star-like Venus and Jupiter. South-
west of the zenith is Canopus, the sec-
ond brightest star. Below Sirius are
Rigel and Betelgeuse, the brightest
stars in Orion. Between them is a line
of three stars: Orion's belt. To south-
ern hemisphere star watchers, the line
of three makes the bottom of 'The
Pot'. Orion's belt points down and left
to a V-shaped pattern of stars. These

make the face of Taurus the Bull. The
orange star is Aldebaran, Arabic for
the eye of the bull. Continuing the line
from Orion down and left finds the

Pleiades or Matariki star cluster.

Sirius is the brightest star in the sky
both because it is relatively close, nine
light years* away, and 23 times brighter
than the sun. Rigel, above and left of
Orion's belt, is a bluish supergiant star,
40 000 times brighter than the sun and
much hotter. It is 800 light years away.
Orange Betelgeuse, below and right of
the line of three, is a red-giant star,
cooler than the sun but much bigger
and 9000 times brighter. It is 400 light
years from us. The handle of "The
Pot", or Orion's sword, has the Orion
Nebula at its centre; a glowing gas
cloud many light-years across and 1300

light years away.

Near the north skyline are Pollux and
Castor marking the heads of Gemini
the twins. Left of Jupiter is the star
cluster Praesepe, marking the shell of
Cancer the crab. Praesepe is also
called the Beehive cluster, the reason
obvious when it is viewed in binocu-
lars. The cluster is some 500 light

years from us.

Crux, the Southern Cross, is in the
southeast. Below it are Beta and Alpha
Centauri, often called 'The Pointers'.
Alpha Centauri is the closest naked-
eye star, 4.3 light years away. Beta
Centauri, like most of the stars in
Crux, is a blue-giant star hundreds of
light years away. Canopus is also a
very luminous distant star; 13 000
times brighter than the sun and 300

light years away.

The Milky Way is brightest in the
southeast toward Crux. It becomes
broader lower in the southeast toward
Scorpius. Above Crux the Milky Way
can be traced to nearly overhead
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where it fades. It becomes very faint in
the north, right of Orion. The Milky
Way is our edgewise view of the gal-
axy, the pancake of billions of stars of
which the sun is just one. We are
30,000 light years from the galaxy's

centre.

The Clouds of Magellan, LMC and SMC
are high in the south sky, easily seen by
eye on a dark moonless night. They
are two small galaxies about 160 000

and 200 000 light years away.

Saturn rises in the southeast around |
a.m. at the beginning of the month; at
Il pm by the end. It looks like a lone
bright star, cream-coloured, shining
with a steady light. Well above it is
Scorpius with orange Antares, marking
Scorpio's body. A telescope magnifying
20x shows Saturn's rings. The rings are
at their most 'open' now. Saturn is
1500 million km away in mid-March.
The Moon is below Saturn on the

20th.

*A light year (l.y.) is the distance that
light travels in one year: nearly 10 mil-
lion million km or 1013 km. Sunlight
takes

eight minutes to get here; moonlight
about one second. Sunlight reaches
Neptune, the outermost major planet,
in four hours. It takes four years to

reach the nearest star, Alpha Centauri.

Notes by Alan Gilmore, University of
Canterbury's Mt John Observatory,
P.O. Box 56, Lake Tekapo 7945, New

Zealand.

www.canterbury.ac.nz



http://www.canterbury.ac.nz

