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MEETINGS

THI S YEWASBSRBECUE

True to form the weather was out to get the annual WAS BBQ and it was with some trepidation that those brave souls, determined to
let nothing get in the way of their BBQ'ed supper, descended on the home of Kathy and Jim Cooper.

Reports of heavy downpours had been coming in all day but luckily Cousley Wood had been spared the worst of it. As we arrived the
dark grey clouds looked like they were about to wash away all in their path. Phil checked the rain alarm app on his phone and luckily
it looked like we were going to escape as Cousley Wood appeared to be just South of a huge body of bad weather that extended to
the north past Sevenoaks, and so it was, for barring a few brief spots of rain that weren't even worthy of a dive for cover, the evening
although cloudy was dry and warm enough for all to remain in the beautiful and extensive gardens of Kathy and Jim's home.

The BBQ cooking was done on a brilliant space age stainless steel BBQ with more knobs on it that the lunar module. Kebabs and
mustard chicken, sausages and beef burgers aplenty were soon cooked with the exception of a bright pink sausage that Brian had
brought along. Phil thought it looked suspiciously more like a squeaky toy sausage that his dog Poppy had been chewing earlier in
the day.

The banter continued as we devoured our various meals and a very enjoyable evening ensued with much talk, only slightly
interrupted by the muffled squeaks as Brian made a determined effort to finish every last morsel of his sausage.

The clouds continued to break up as the evening progressed and eventually as the full Moon popped up over the roof of Kathy &
Jim's home we bid our fond farewells.

Our sincere thanks go to Kathy and Jim for kindly hosting our annual BBQ in their beautiful home yet again, and providing us with a
really enjoyable evening.

Phil Berry



SEPTEMBER MEETING

Wednesday 16th September - Mike Maunder gives us his impressions on "Observatories of the World".

This meeting will take place in our new venue in the Drama Studio at Uplands Community College across the road from where our
meetings have been held recently. The address is: The Drama Studio, Uplands Community College, Lower High Street, Wadhurst
TNS5 6AZ.

Meetings begin at 1930 although members are invited to arrive anytime after 1900 as this is a good time to exchange ideas and
discuss problems and also relax before the meeting starts.

Anyone is welcome but non-members are asked if they wouldn’t mind contributing £3 towards costs.

FUTURE MEETINGS

Wednesday 21st October - Practical Astronomy Evening. Talks on observing - telescopes and other equipment on display with
observing if clear.

Wednesday 18th November - Jan Drozd talks on the subject of "Astronomy in Art".

Wednesday 16th December - Brian Mills FRAS takes as his theme "What Did Women Ever Do For Astronomy?"
Wednesday 20" January — A brief AGM of the Society to be followed by a talk TBC.

SKY NOTES FOR SEPTEMBER 2015

Planets

Mercury is an evening object and reaches greatest eastern elongation on September 4™ However, due to the low altitude of the
ecliptic during early evenings in September and the fact that Mercury lies a little below the celestial equator, the smallest planet is
onlg/ 3° high at sunset. This makes it unsuitable, and probably impossible, to observe. Inferior conjunction then occurs on September
30", with the next western elongation in October being the best morning apparition of this year.

Venus is now easily visible in the morning skies as a magnitude -4.5 beacon rising two hours ahead of the Sun at the start of the
month. By the end of the month it rises just after 03.00 BST which is almost 4 hours before sunrise. During this period its apparent
diameter shrinks from 51 to 33 arc seconds whilst its phase increases from 10% to 34%. Venus will remain a morning object until
August next year, although it will be later than that before it is seen well.

Mars is also a morning object though it is much less obvious than the brighter Venus which can be used as a guide to its fainter
companion as shown in fig 1. This is drawn for September 1% at 05.35 when the Sun will be 6° below the horizon at the start of civil
twilight.

1st September 2015
05.35 BST

By the end of September, Venus and Mars have been joined, in Leo, by Jupiter to form a very photogenic group. Fig 2 shows the
positions of all three planets as they line up in the morning skies. It is drawn for just before 06.30 when the Sun will be 6° below the
horizon with Jupiter at an elevation of 17°, Mars at 24° and Venus at 30°. Next month, on the 9" a thin waning crescent Moon joins
the party to add an extra dimension for imagers.



30th September 2015
06.25 BST
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Jupiter is a morning object having passed through solar conjunction on August 26". However, it moves briskly west of the Sun and,
as mentioned in the Mars notes above, it rendezvous with two of its planetary companions at the end of the month. The planets
brightness is steady at -1.7, though its apparent diameter is slowly increasing. Both of these elements will grow from now until
opposition which will occur on March 8" 2016.

Saturn is an evening object, low down in the south-south-west after sunset as shown in fig 3. At the start of the month it sets 2%
hours after the Sun, but by the end this has shrunk to 2 hours as Saturn approaches solar conjunction at the end of November. If you
haven’t looked at the ringed planet recently, now would be a good time to reacquaint yourself with it before it is lost to the morning
skies again. It will be the end of April 2016 before Saturn can be viewed in the evening once again. The rings are currently tilted
towards us at 24%2°, a figure that is gradually increasing and therefore improving our view of them.
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Lunar Occultations

In the table below I've listed events for stars down to magnitude 7.0 that occur before midnight although there are many others that
are either of fainter stars or occur at more unsociable hours. DD = disappearance at the dark limb whilst RD = reappearance at the
dark limb. The column headed “mm” (millimetres) shows the minimum aperture telescope required for each event. Times are in
BST.

September 5™ sees the Moon amongst the stars of the Hyades cluster resulting in a large humber of events, including Aldebaran, all
of which fall outside our criteria for inclusion.

In the early hours of September 28" a total eclipse of the Moon occurs during which there are a considerable number of occultations
of faint stars, the brightest of which is magnitude 9.2.




Sept. Time Star Mag Ph Alt ° % illum. mm
Sept 1™ 23.04 mu Piscium 4.8 RD 17 86 40
Sept 2™ 23.15 25 Arietis 6.4 | RD 14 76 70
Sept 21% 20.31 SAO 161217 7.1 DD 18 55 70

Aldebaran Occultation

As mentioned above, there will be an occultation of the first magnitude star Aldebaran in Taurus on September 5" in the early hours
of the morning. The disappearance occurs on the bright limb as shown in the table below and in fig 4, with the reappearance taking
place 14 hours later, on the dark limb, with the Sun now 7° above the horizon and due east.

Sept. Time Star Mag Ph Alt ° % illum. mm Alt. of Sun °
Sept 5 05.51 Aldebaran 0.9 DB 54 52 40 -5
Sept 5 07.08 Aldebaran 0.9 RD 55 52 40 +7
Fig 4. Disappearance : Fig 5. Reappearance

Aldebaran

Aldebaran

Phases of the Moon for September

Last ¥ New First %2 Full (Eclipse)
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1SS
Unfortunately, there are no evening passes of the International Space Station (ISS) this month although there are a number that
occur in the early hours of the morning. To see a full list go to www.heavens-above.com

Iridium Flares

The flares that I've listed are magnitude -3.0 or brighter although there are a lot more that are fainter or occur after midnight. If you
wish to see a complete list, or obtain timings for somewhere other than Wadhurst, go to www.heavens-above.com . Remember that
when one of these events is due, it is sometimes possible to see the satellite before and after the “flare” although, of course, it will be
much fainter at those times. There are some bright flares this month, with a few being brighter than magnitude -8, which will make
them quite spectacular. Times are in BST.

Sept Time Mag. Alt° Az.° Sept Time Mag. Alt° Az.°
1 22.14 -6.3 34 57 (ENE) 23" 20.16 -7.3 35 2 (N)
5" 21.59 3.1 39 65 (ENE) 23 20.39 -8.3 54 106 (ESE)
6" 21.53 4.1 39 67 (ENE) 24" 20.10 6.9 37 3 (N
11" 21.33 8.1 45 77 (ENE) 25" 20.03 -4.8 39 4 (N)
13" 22.26 -5.0 13 37 (NE) 27" 19.51 -4.0 42 4 (N)
14" 21.22 -5.5 15 358 (N) 28" 19.45 -3.8 44 5 (N)
16" 22.18 6.3 16 44 (NE) 28" 20.18 -3.6 57 120 (ESE)
17" 21.06 -8.1 50 90 (E) 29" 19.39 -7.8 46 5 (N)
19" 20.41 -7.0 28 1 (N) 29" 20.12 -8.3 56 123 (ESE)
20" 20.35 -6.9 30 1 (N) 30" 19.33 3.1 48 5 (N)
217 20.29 3.7 31 2 (N)



http://www.heavens-above.com/
http://www.heavens-above.com/

Total Lunar Eclipse
In the early hours of September 28" there will be a total lunar eclipse visible from the UK.
The Moon, on its monthly journey around the Earth, occasionally passes through the shadow that, thanks to the Sun, the Earth casts

out into space, causing an eclipse as shown in fig 6.

Penumbra

Umbra

For an eclipse to occur the three bodies, Earth, Moon and Sun, must be perfectly aligned with the Earth in the middle. The Moon,
which is always full at this time, first enters the penumbral or outer shadow, an event which is almost impossible to discern with the
naked eye. When it enters the umbral or central shadow, we begin to see a “bite” being taken out of the Moon. Once the Moon is fully
immersed, the eclipse is total although don’t expect it to disappear because at this point it is usually visible as a copper coloured disk
as shown in fig 7. This is due to light from the Sun being refracted by the Earth’s atmosphere where most of the shorter wavelength
blue light is lost whilst the red continues and reaches the Moon. The depth of this colour varies from one eclipse to the next because
the state of the atmosphere is affected by volcanic eruptions and other less explosive events. There are reports of lunar eclipses
where the Moon has disappeared completely due to the Earth’s atmosphere being heavily laden with volcanic material.

When looking at the diagram in fig 6 you might be tempted to ask why it is that there isn’t a lunar eclipse every time we reach full
Moon. The answer is that the orbital planes of the Earth around the Sun and the Moon around the Earth are not coincidental; they
vary by just over five degrees as shown in fig 8.

Inclination

Earth
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G
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Fig 8

This means that on most occasions the Moon appears to pass either above or below the shadow cone and so no eclipse occurs. This
is exactly the same reason why we see solar eclipses so rarely. At the time of new Moon it appears to pass above or below the solar
disk.

Fig 9 provides the graphic for the coming eclipse along with the times of the events given in BST. The Moon first makes contact with
the umbra (U1) at 02.07, becoming fully immersed (U2) by 03.11. It remains totally eclipsed until 04.23 (U3) when it begins to leave
the umbral shadow. The eclipse is effectively over at 05.27 (U4) although the Moon remains in the penumbral shadow until 06.22
(P4). As | said above, | think it extremely unlikely that you will see any difference in appearance between U4 and P4. When the
eclipse proper ends (U4), the Moon will be just 14° high in the west whilst the Sun will be 14° below the eastern horizon. This is as we
would expect because, as | said earlier, all three bodies have to be in a straight line for an eclipse to occur.



Lunar Eclipse
September 28th & Eclipse Data:-
2015

P1....01.11
U1 ....02.07
uz2....03.11
Central eclipse .... 03.48
U3 ....04.23
—¥ U4 .... 05.27
P4 .... 06.22
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Fig 9 I

The Night Sky in September (Written for 22.00hrs BST mid month)

In the south the “Teapot” asterism of Sagittarius is preparing to set and with it the galactic centre that lies close to the borders with
Scorpio and Ophiuchus. Deneb, the brightest star in Cygnus, lies on the meridian and just a handful of degrees from the zenith, whilst
the other two members of the Summer Triamgle have already culminated. Below the celestial swan we find a gaggle of small
constellations that lead from its head to the head of Pegasus. They are Vulpecula (the fox), Sagitta (the arrow), Delphinus (the
dolphin) and Equuleus (the small horse). The map at fig 10 shows their locations relative to two of the stars (Altair and Vega) in the
Summer Triangle. Out of them all only Sagitta and Delphinus are obvious, the other two have no bright stars and certainly bear no
resemblance to the either a fox or a horse. If you have binoculars, scan along the line from Altair towards Vega, and about a third of
the way along that line you will find the asterism that is the “Coathanger”. This is a small group of stars that, for a change, does
resemble the name (albeit unofficially) that it has been given. There is some discussion about how much of a true cluster they are,
with current thinking being that only six of them are gravitationally linked whilst the others just happen to lie in the same line of sight.
While looking in that area with a pair of binoculars don'’t forget to turn them to Albireo at the head of Cygnus. It is a lovely double star
with components of blue and yellow.

Moving to the west, Arcturus is only 10° above the horizon though Corona Borealis and Hercules are still moderately well placed.
This means that M13, the great globular cluster in Hercules, lies at an altitude of 45° and well worth finding with a pair of binoculars.
At magnitude +5.8 it may just be possible to see it with the naked eye from a really dark site, and its apparent size of 20 arc minutes
means it looks to be about two thirds the size of the Moon.

Looking north the plough is making its approach to the horizon which means that Cepheus is close to the overhead point though just
east of the meridian. Draco, which is of a similar altitude, lies west of the meridian with the dragon’s head pointing towards Hercules.
The bright star Capella in the winter constellation of Auriga is climbing, perhaps to signify that autumn has arrived. Above Auriga are
Perseus and Cassiopeia that have between them a number of clusters and nebulae, not least of which is the lovely double cluster of
NGC 884 and NGCB869 in the sword handle.

Towards the east Pegasus and Andromeda are still climbing, with M31 now almost 50° in altitude. Dark skies will allow it to be found
with the naked eye, though this isn’t as easy as might be thought given that its magnitude is +3.4. At a distance of 2.54 million light
years, it is the most distant object that can be seen with the naked eye. To convert that distance into more familiar units we know that
light (travelling at 300,000 kilometres per second) will cover 9.5 trillion kilometres in one year. Therefore M31 is 2.54 million X 9.5
trillion kilometres away. No prizes for this but | make it 24.13 followed by 16 zeros.

Below Pegasus are the comparatively faint groups of Pisces and Aquarius, which despite lying within the Zodiac have no stars
brighter than magnitude 2.9. The brightest object in that part of the sky is Fomalhaut, the brightest star in Pisces Austrinus. Its
brightness is 1.1 but it suffers considerably from extinction due to its low altitude. To find it draw a line through the two west-most
(right-most) stars in the Square of Pegasus, and continue it towards the horizon. The line will pass just to the east (left) of Fomalhaut.
(See fig 11).
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What Objects Can | Look For This Month?

1. Globular clusters are our target this month with two easy binocular objects as shown in fig 11.

The first is M15 in Pegasus, otherwise known as NGC 7078 that is magnitude +6.4 and close to the border with Equuleus. With an
estimated age of 12 billion years it is one of the oldest globulars known. It is thought to be home to 100,000 stars, and has been
known since 1746 although Charles Messier did not catalogue it until 1764. Binoculars will show it, but a telescope is required to
resolve individual stars.

2. The second is M2 (NGC 7089) in Aquarius which lies a little to the south of M15. It has a magnitude of +6.3 and is claimed to be
visible to the naked eye from a really dark site. It contains around 150,000 members and, although globular in nature, it is obviously
slightly elliptical. If you want to resolve individual stars you will need an aperture of at least 150 mm.
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Advance Warning

October 29" - Occultation of Aldebaran.
This occurs in the evening with a bright limb disappearance at 21.47 and a dark limb reappearance at 22.46.

Telescope Evening

This is an evening designed to help those with telescopes who need some guidance in setting up, aligning and using them. Very
often new users lack confidence and may be working from a manual not designed for the complete beginner. The dates allocated are
September 21, 22" and 23". We will use the first one of these where the conditions are reasonably good. Those who have
contacted me about this should have received an e-mail notifying them of the dates.

DSLR Evening
Following the success of our last visit to the Ashdown Forest, we plan to return there on October 12”‘, 13" or 14", We will use the

first evening out of those three where conditions are considered to be good enough for photography. We aim to take multiple images
of a Milky Way region that can be combined, at a later date, using suitable software.

Brian Mills

SPACEPLACE - NASA

Solar Wind Creates—and Whips—a Magnetic Tail Around Earth
By Ethan Siegel

As Earth spins on its axis, our planet's interior spins as well. Deep inside our world, Earth's metal-rich core produces a magnetic field
that spans the entire globe, with the magnetic poles offset only slightly from our rotational axis. If you fly up to great distances, well
above Earth's surface, you'll find that this magnetic web, called the magnetosphere, is no longer spherical. It not only bends away
from the direction of the sun at high altitudes, but it exhibits some very strange features, all thanks to the effects of our parent star.

The sun isn't just the primary source of light and heat for our world; it also emits an intense stream of charged particles, the solar
wind, and has its own intense magnetic field that extends much farther into space than our own planet's does. The solar wind travels



fast, making the 150 million km (93 million mile) journey to our world in around three days, and is greatly affected by Earth. Under
normal circumstances, our world's magnetic field acts like a shield for these patrticles, bending them out of the way of our planet and
protecting plant and animal life from this harmful radiation.

But for every action, there's an equal and opposite reaction: as our magnetosphere bends the solar wind's ions, these particles also
distort our magnetosphere, creating a long magnetotail that not only flattens and narrows, but whips back-and-forth in the onrushing
solar wind. The particles are so diffuse that collisions between them practically never occur, but the electromagnetic interactions
create waves in Earth's magnetosphere, which grow in magnitude and then transfer energy to other particles. The charged particles
travel within the magnetic field toward both poles, and when they hit the ionosphere region of Earth’s upper atmosphere, they collide
with ions of oxygen and nitrogen causing aurora. Missions such as the European Space Agency and NASA Cluster mission have just
led to the first accurate model and understanding of equatorial magnetosonic waves, one such example of the interactions that cause
Earth's magnetotail to whip around in the wind like so.

The shape of Earth's magnetic field not only affects aurorae, but can also impact satellite electronics. Understanding its shape and
how the magnetosphere interacts with the solar wind can also lead to more accurate predictions of energetic electrons in near-Earth
space that can disrupt our technological infrastructure. As our knowledge increases, we may someday be able to reach one of the
holy grails of connecting heliophysics to Earth: forecasting and accurately predicting space weather and its effects. Thanks to the
Cluster Inner Magnetosphere Campaign, Van Allen Probes, Mars Odyssey Thermal Emission Imaging System, Magnetospheric
Multiscale, and Heliophysics System Observatory missions, we're closer to this than ever before.

Kids can learn about how solar wind defines the edges of our solar system at NASA Space Place.
http://spaceplace.nasa.gov/interstellar
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Image credit: ESA / C. T. Russell (L), of Earth's magnetic tail and its cause: the solar wind; Southwest Research Institute / IBEX
Science Team (R), of the first image of the plasma sheet and plasmasphere created around Earth by the solar wind.

CONTACTS
General email address to contact the Committee
wadhurstastro@gmail.com
Chairman John Vale-Taylor
Secretary & Events Phil Berry 01892 783544
Treasurer John Lutkin
Membership Secretary John Wayte
Editor Geoff Rathbone 01959 524727

Director of Observations Brian Mills 01732 832691 email: brianm@wkrcc.co.uk
Committee Members Paul Treadaway

Jim Cooper

Eric Gibson

Wadhurst Astronomical Society website:
www.wadhurstastro.co.uk

SAGAS web-site:
www.sagasonline.org.uk

Any material for inclusion in the October 2015 Newsletter should be with the Editor by September 28" 2015
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