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Mars At Opposition

Very good telescopic views of Mars can be expected in the coming weeks as it passes through
opposition on Christmas Eve. Opposition, is when a superior planet ie outside Earth's orbit, is
exactly opposite the Sun in our sky. This phenomenon is a result of the difference in orbital peri-
ods between Earth's orbit and Mars's orbit. While Earth takes 365 days to travel once around
the Sun, Mars takes 687 Earth days to make its trip around the Sun. As a result, Earth makes
almost two orbits in the time it takes Mars to make just one, resulting in a Martian opposition
every 26 months. About 88 million kilometres from Earth in the constellation of Gemini and ris-
ing after twilight, the bright, clearly orange coloured disk of Mars will reach nearly 16
arcseconds in diameter (about 1/100th the diameter of the Full Moon). Surface features can be
recognised even in a telescope of 80mm diameter, when the seeing is good and the telescope
has been allowed to cool down properly. (Continued on page 9)
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My Solar Telescope be observed as well as sunspots and the other features that

| know that our Editor, Dave Ogden has been waitingf%ﬁ-adso be seen in filtered white light. The chromosphere is
tiently for a report on my solar telescope so | hope th&igegion above the brilliant photosphere and ordinarily
anticipation will not descend into afitinax when he read<n only be seen during total eclipses. Generally, the nar-
this. Looking through instrument reviews in the journ&®Ver the bandpass the greater are the resolution and con-
am continually reminded how knowledgeable the revifi@gidand the expense). Consequently there is a trade off
are. They seem to find alkepvges teghnigalppgriection angoaffardgbiity. tThenbgnd i
| fell over them. | have often thought that there mighPes s for the PST is 1.0i (
merit in novices like me reviewing some of these ifkstu® pe€06s 0. 7j (7nm). Both can
ments because we might identify matters that experi@hddacing two etalons in tandem but this adds significantly
observers take for granted. Consequently, this report {8 Hi cost. In all models it is possible to fine tune the etalon
ferent and should be considered as the story of how 4 &9mpensate for Doppler shifted phenomena such as
prentice observer came to team up with a rather expda&gfeand coronal mass ejections which can have large radial
item of astronomical kit. velocities.

| was drawn to solar observing because it can be dénéher in 2006 | was able to
daylight and on warm summer afternoons. There is noPRé&#ving log records that on 24 August | managed to bring
to put on extra layers of clothing to freeze and fumble iithgolar disc into sharp focus after failing on three previous
dark. Instead all that is needed is a pair of shorts and @€88ions. Subsequently | had no difficulty with focussing
beer. And the added bonus is that unlike most other 8§¢guse, like most skills in astronomy, practise makes per-

nomi cal objects the Sun o ect@pipryLase mederatgs the degreg gfjngompefence).g i

My initial experiments involved using a 105mm Astrod@@fgver, | discovered that imaging with the PST was not

reflector to project t he €8 PREUSE theewas inspfficient focyssinggrange terag- p

with white paper. This proved quite satisfactory for the §¢RMmodate my DSLR, and afocal use with a compact digital
sit of Venus in 2004 when Peter Molinari and | entert&aBt§ra tended to let in extraneous light. The short focussing
the staff at Stepping Hill hospital and demonstrated "RB@E @lso made it impossible to use a Barlow lens. Clever
astronomy could be done on a shoestring. When | acqi&fRle have solved these problems and produced remark-
my Vixen refractor | bought a Baader filter and used Rl images. | continued to have the use of the PST until

viewing sunspots and for making my first images. Mnggper and used it visually with increasing confidence,

step in solar observing was to see the eclipse in Liing sunspots and plages, filaments and prominences.

2006, an event which definitely gets one hooked on'¥fft@ range of Plossl eyepieces | found that the 9.7mm
astronomy. gave the best view but that higher magnification using the

Having obtained a white light filter for the Vixen it W,gngn was affected by atmospheric turbulence.

natural progression to look at tha stene. H filter sys- Over the next few months | agonised over what to do next.

tems are a recent additildnPST yaskelgtively ingxpepsyg, put it 40mm ghiedfivge ¢ 5

Their construction is both ingenious and challenging, Whie! 1 - 0i bandpass together
is why they are expensive. One filter blocks out all the®8Bgifer the .alternauves. But larger mstrL-Jments are much
radiation apart from a controlled 100nm band around §'4& expensive and then there was a choice between Coro-

get wavelength. A device known as a fRemyt interfer-" @ d06s Sol arMax range and the

ometer, which employs a system of very accurately ff‘gﬂH@d' tell which was best? To complicate matters further |

and positioned sertransparent mirrors called an etaBﬁ,’covered that some enterprising individuals had modified
produces an interference pattern in the transmitted light /& Py mounting the etalon behind a larger objective and
secondary filter then blocks the resulting transmission {hé&4itae bandpass could be improved by ddwtalding the

in all but a narrow band (called the bandpass) arourfjalge- | resolved to make a decision at Astrofest in Febru-
desired wavelengghin this case 656.28nm. This is in ¥ 2007.

red part of the spectrum and corresponds to the electfbHig end the decision was made for me. Modified PSTs are

transition energy in the hydrogen atom which produce¥oftguaranteed and it does seem a risk to place a larger lens
alpha line of the Balmer series, hence the ftlétrthis in front of an etalon designed for a 40mm objective because

wavel ength the Sunds c hriisnfyronenfialy iacreasesdthe gmognt, pf heah and kight ¢ 5 ¢

concentrated on the filter. And although double heading the
Page?



The Journal of Macclesfield Astronomical Society - Jodrell Bank

etalon certainly reduces the band pass it might darken the
image and the other PST factors are still there. At Astrofest
| discovered that the Coronado SolarMax range was not
currently in stock and the price being demanded did not
seem properly to reflect the weakening dollar. This left the
Solarscope range which is made in the Isle of Man and mar-
keted by Venturescope. Furthermore Ken Huggett was on
hand to give advice. Ken formerly worked for Coronado
and has developed the etalon technology now incorporated
in the Solarscope range. After overnight consideration |
concluded a deal for a 60mm instrument complete with
finder which included significant discounts on the telescope,
diagonal and a Televue zoom eyepiece. | will not reveditsbght was on 14 February 2007.
much | paid for all this, but | did keep the Solarscope indvsiting the Sun was easy using the solar finder.
bedroom until | had upgraded the house insurance.  First simply align the telescope so that shadows falling along
The Solarscope 60 came in a turquoise carrying caseivétiude are minimised, and then fine tune with the pro-
foam lining cut to fit the various parts. When packed paswast white spot until it falls on the screen.
the telescope unscrews into three sections, the main hasighd that without adjustment the finder placed the Sun
the mid section which is an adapter to increase the digif@§frthe 24mm wide angle field of view of the excellent
of the tube to fit the etalon and filters which screw on tor#evue zoom eyepiece.
front of the instrument. | mounted the telescope on

There are twomy Manfrotto photo tripod

other compart-on top of a slow motion

ments which lattachment. The solar disc

use to keep thgyas stunning. It was no-

solar  finderticeably brighter and

(surprisinglysharper than | recalled see-

this is an op-ing it in the PST. It was

tional  extragwesome to realise that |

which 1 gotwas looking at the nuclear

free with myfyrnace that keeps us all

purchase) andlive. A prominence could

a plastic jar tthe seen on the upper limb

hold nuts andof the rose red disc. During subsequent viewing over the
Allen keys (for attaching and adjusting the solar fingsg).few weeks, | experimented with the etalon adjustment
Rather annoyingly there were no spaces for the did@oaall found sweet spots off centre where regions of high con-
must for solar observirijor an eyepiece. The main bagfgkt leapt out of the image. As | gained experience | found |
has a large shoe which is drilled to screw onto a phoggiiltt see the granulation easily and it was interesting to
pod or mount and the focussing tube is engraved wilis@rve changes around the active sunspot 953 towards the
millimetre scale. The etalon is protected by screw capfi tf April 2007. Huge arching prominences were seen on
front and rear as is the main barrel. With the three compand 27 March and on 15 November 2007.
nents fitted together and the diagonal attached, the quefisdlory the telescope will resolve features down to about
length is 520mm. 2.75 arcsecs, or just under 2000km at the distance of the
The objective is a 60mm f/8 achromatic doublet. | wassuH: Atmospheric seeing and transparency are critical fac-
prised to find that the 480mm focal length required mgr&dand during afternoon viewing turbulence often resulted
rack out the focussing tube 23mm, or 76% of its travelj TRIS t he be st i mages being obta
meant that an extension tube was needed for straigé stops, even though with the 8mm option the solar

through use with my DSLR, and | am still experimefigg filled the field of view. The slightest cover of cirrus
with a recently purchased webcam. cloud degraded the image.
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Mounting the instrument has been a matter of trial ara @seful piece of kit. So far all I have come across are illumi-
ror. The length of the assembled telescope together witlaténe eyepieces with graticules. These will be very useful for
fact that its heaviest parts are at each end, means thae#ssring the separation of double stars or perhaps lunar
unsuitable for use with a photo tripod. Apart from latei@iures but for solar work all that is needed is a device to fit
movement every touch or breath of air turns the imageniritont of the eyepiece like a filter with a scale which will
a quivering jelly. | sought the help of Rick Marshadtaaid out against the disc. Finally | need to learn how to use
SBTC. He adapted a dovetail plate which enabled ®®reyhurst charts and how to improve my drawing skills
mount the telescope on my Sphinx GOTO system. Addgause the infantile scribbles in my observing log are too
certainly stabilised the assembly but the Sphinx is sonemlbetrassing to reproduce here.

overengineered for this task, and without a manual RewSturmy

motion control, it is necessary either to-heaardle the axes Fkkkkkk ko k kAR kkok Kk ok

with the clutches released or use the drive which is digiqylf_| 0O6s 12t hA@ompléterSdlar Cycle

to do during the day because the controller screen Ev(ej?y' eleven years, our Sun goes through a solar cycle. A

signed for use in the dark. Further consultation with cI:%'Fnkplete cycle has now been imaged by the SOHO space-

I ed me_ t 0, . P u'r chase -fmntrue'n craAft(,: cuelteb?a[ing tr?e'\ﬁtﬁ almr'ﬂv%rgary cr)?lﬁsl Iéuhch yester-
mount and tripod. This is a simplefaaiimuth mount with . . g
day. A solar cycle is caused by the changing magnetic field

a hand controlled sidereal drive. It runs off 8 x AA batte](i(ﬁ? . .
of the Sun, and varies from solar maximum, when sunspot,

but Rick made up a lead to connect to my Celestron power _—
coronal mass ejection, and flare phenomena are most fre-

pack. Whilst looking into this it was discovered that_the - A . .
quent, to solar minimum, when activity is relatively infre-

engraving on the mount incorrectly labelled the input ﬁgﬂt. Solar minima occurred in 1996 and 2007. The last

output sockets. The arrangement works well, there ISscl)'%ll}a maximum occurred in 2001. This composite shows a

movement and slewing is straight forward. | am stil g%ﬁ’o image of the Sun in extreme ultraviolet light, for

used to its tracking function where, incidentally, the differ- I . .
) ~ “each year of the last solar cycle, with images picked to illus-
ence between the sidereal day and the solar day is

» ’ rt'roattéc‘ 'the relative activity of the Sun.
nificant for most purposes but means that even with pegf ct

. . . , , C?HO - EIT Consortium, ESA, NASA
tracking, the solar disc will eventually drift across the field of
view.
There have been other challenges. Focussing with my
Canon 20D is not easy, because of the very small image in
the viewfinder. The main factor is that infinity is not found
at the end stop of the |l ensds focussing range. You ca
this by focussing on a high flying aircraft as it catches the
light from a low Sun. In most astronomical texts the issue is
addressed in terms of stars or other essentially point
sources. With the Sun, focussing has to be done either by
reference to the limb or a sunspot. Prominences and granu-
lation are usually too faint or not resolvable in an ordinary
viewfinder. There is an interesting article on this subject in
the November 2007 edition of Sky and Telescope which
leads me to think that the simplest course is for me to up-

NI
grade to the new Canon 40D which has a live screenl.sl %Hew Solar Cycle Beginning

still getting to grips with the webcam where the first praeg- S0lar physics community is abuzz this month. The

cal problem is keeping extraneous light off the comﬁﬁ‘rglce of the excitement is a modest knot of magnetism that
screen. The solution here may be a blanket. Initially | RRP]%Ed over the sun's eastern limb on Dec. 11th, pictured

it difficult to shield my eyes from sideways light when U%iﬁé)air of images from the orbiting Solar and Heliospheric

the diagonal. | made a He&bbinson rig with Meccangbservatory (SOHO).

parts and cardboard. Thi 'kmaypqtlooklke gch, buf ghis pagch ofymagngtismy, 4 ¢

| then found a floppy sunhaproblem solved! could be a sign of the next solar cycle,” says solar physicist

For measuring the size of solar features a graticule Wolaﬁ:}/igjeHathaway of the Marshall Space Flight Centre.
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ern Lights!) In this age of satellites and cell phones, the next
solar cycle could make itself felt as never before.

The furious storms won't start right away, however. Solar
cycles usually take a few years to build to a frenzy and Cycle
24 will be no exception. "We still have some quiet times
ahead," says Hathaway.

Meanwhile, all eyes are on a promising little active region.
Will it become the first sunspot of a new solar cycle?
Dr. Tony Phillips, Science@NASA

Above: From SOHO, a UVwavelength image of the sun and a mapLARGE BINOCULAR TELESCOPE

showing positive (white) and negative (black) magnetic poIarities.BBC Online
The new high-latitude active region is magnetically reversed, mark-
ing it as a harbinger of a new solar cycle.

For more than a year, the sun has been experiencing a lull in
activity, marking the end of Solar Cycle 23, which peaked
with many furious storms in 26@003. "Solar minimum is
upon us," he says.

The big question now is, when will the next solar cycle be-
gin? It could be starting now.

"New solar cycles always begin with alatghde, reversed
polarity sunspot," explains Hathaway. "Reversed polarity "
means a sunspot with opposite magnetic polarity compared
to sunspots from the previous solar cycle. “Higfande"

refers to the sun's grid of latitude and longitude. Old cycle
spots congregate near the sun's equator. New cycle spots
appear higher, around 25 or 30 degrees latitude.

The region that appeared on Dec. 11th fits both these crite-

ria. It is high latitude (24 degrees N) and magnetically re- . , . .
g ( g i ) g Mmost 20 years after it was first conceived, what will be the
versed. Just one problem: There is no sunspot. So far

region is just a bright knot of magnetic fields. If how<\a/\\//0rtrPdes most powerful optical telescope is about to be com-
g ] g g Y mi'ssioned. The A55m Large Bi nct

these fields coalesce into a dark sunspot, scientists are readP/ . .
o consists of two 8w#h mirrors, each weighing nearly 16 tons,
to announce that Solar Cycle 24 has officially begun.

_ , close together on a single mounting. It has egbdginring
Below: Solar Cycle 23 is coming to an end. What's next? Image . X .

credit: NOAA/Space Weather Prediction Centre. power equivalent to that of a single -bd Bstrument and

the resolution of a single telescope of 22.8 m in diameter.
Certain features of its construction are testing the practical
implementation of new technologies which may be critical
for nextgeneration large telescopes. LBT achieved "first
light" on 12 October 2005 when it imaged a spiral galaxy in
the constellation of Andromeda, but LBT will not truly have
arrived until it opens both of its eyes and achieves "second
light" - taking images simultaneously with instruments posi-
tioned above both mirrors. This is scheduled to happen
"sometime this winter".

ROVERS GET ANOTHER EXTENSION
Many forecasters believe Solar Cycle 24 will be big dN&FA
tense. Peaking in 2011 or 2012, the cycle to come IndDitober, NASA extended, for a fifth time, the activities

have significant impacts on telecommunications, air tdfflse Mars exploration rovers Spirit and Opportunity. That
power grids and GPS systems. (And don't forget the Nertio- say, it will continue to pay the salaries of the people
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