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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) 

Simple digicam image taken at the 

eyepiece of an 8ò SCT. 

Stacked webcam images taken  

through an 8ò SCT. CCD image through a 14ò SCT. 
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My Solar Telescope  

I know that our Editor, Dave Ogden has been waiting pa-

tiently for a report on my solar telescope so I hope that his 

anticipation will not descend into anti-climax when he reads 

this. Looking through instrument reviews in the journals I 

am continually reminded how knowledgeable the reviewers 

are. They seem to find aspects that I wouldnõt notice even if 

I fell over them. I have often thought that there might be 

merit in novices like me reviewing some of these instru-

ments because we might identify matters that experienced 

observers take for granted. Consequently, this report is dif-

ferent and should be considered as the story of how an ap-

prentice observer came to team up with a rather expensive 

item of astronomical kit.  

I was drawn to solar observing because it can be done in 

daylight and on warm summer afternoons. There is no need 

to put on extra layers of clothing to freeze and fumble in the 

dark. Instead all that is needed is a pair of shorts and a cool 

beer. And the added bonus is that unlike most other astro-

nomical objects the Sunõs appearance is always changing. 

My initial experiments involved using a 105mm AstroScan 

reflector to project the Sunõs image into an old TV box lined 

with white paper. This proved quite satisfactory for the tran-

sit of Venus in 2004 when Peter Molinari and I entertained 

the staff at Stepping Hill hospital and demonstrated how 

astronomy could be done on a shoestring. When I acquired 

my Vixen refractor I bought a Baader filter and used it for 

viewing sunspots and for making my first images. My next 

step in solar observing was to see the eclipse in Libya in 

2006, an event which definitely gets one hooked on solar 

astronomy. 

Having obtained a white light filter for the Vixen it was a 

natural progression to look at the Hǟ scene. Hǟ filter sys-

tems are a recent addition to the amateur astronomerõs kit. 

Their construction is both ingenious and challenging, which 

is why they are expensive. One filter blocks out all the solar 

radiation apart from a controlled 100nm band around a tar-

get wavelength. A device known as a Fabry-Perot interfer-

ometer, which employs a system of very accurately figured 

and positioned semi-transparent mirrors called an etalon, 

produces an interference pattern in the transmitted light. A 

secondary filter then blocks the resulting transmission peaks 

in all but a narrow band (called the bandpass) around the 

desired wavelength ð in this case 656.28nm. This is in the 

red part of the spectrum and corresponds to the electronic 

transition energy in the hydrogen atom which produces the 

alpha line of the Balmer series, hence the title Hǟ. At this 

wavelength the Sunõs chromosphere and prominences can 

be observed as well as sunspots and the other features that 

can also be seen in filtered white light. The chromosphere is 

the region above the brilliant photosphere and ordinarily 

can only be seen during total eclipses. Generally, the nar-

rower the bandpass the greater are the resolution and con-

trast (and the expense). Consequently there is a trade off 

between technical perfection and affordability. The band-

pass for the PST is 1.0¡ (10nm), compared to the Solar-

scopeõs 0.7¡ (7nm). Both can be reduced to ~0.5¡ (5nm) 

by placing two etalons in tandem but this adds significantly 

to the cost. In all models it is possible to fine tune the etalon 

to compensate for Doppler shifted phenomena such as 

flares and coronal mass ejections which can have large radial 

velocities.  

Later in 2006 I was able to borrow the societyõs PST. My 

observing log records that on 24 August I managed to bring 

the solar disc into sharp focus after failing on three previous 

occasions. Subsequently I had no difficulty with focussing 

because, like most skills in astronomy, practise makes per-

fect (or, in my case, moderates the degree of incompetence). 

However, I discovered that imaging with the PST was not 

easy because there was insufficient focussing range to ac-

commodate my DSLR, and afocal use with a compact digital 

camera tended to let in extraneous light. The short focussing 

range also made it impossible to use a Barlow lens. Clever 

people have solved these problems and produced remark-

able images. I continued to have the use of the PST until 

October and used it visually with increasing confidence, 

noting sunspots and plages, filaments and prominences. 

With a range of Plossl eyepieces I found that the 9.7mm 

gave the best view but that higher magnification using the 

6mm was affected by atmospheric turbulence. 

Over the next few months I agonised over what to do next. 

The PST was relatively inexpensive, but its 40mm objective 

and 1.0¡ bandpass together with imaging issues led me to 

consider the alternatives. But larger instruments are much 

more expensive and then there was a choice between Coro-

nadoõs SolarMax range and the UK made Solarscope. How 

could I tell which was best? To complicate matters further I 

discovered that some enterprising individuals had modified 

PSTs by mounting the etalon behind a larger objective and 

that the bandpass could be improved by double-heading the 

etalon. I resolved to make a decision at Astrofest in Febru-

ary 2007.  

In the end the decision was made for me. Modified PSTs are 

not guaranteed and it does seem a risk to place a larger lens 

in front of an etalon designed for a 40mm objective because 

this exponentially increases the amount of heat and light 

concentrated on the filter. And although double heading the 
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etalon certainly reduces the band pass it might darken the 

image and the other PST factors are still there. At Astrofest 

I 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 I 

concluded a deal for a 60mm instrument complete with 

finder which included significant discounts on the telescope, 

diagonal and a Televue zoom eyepiece. I will not reveal how 

much I paid for all this, but I did keep the Solarscope in my 

bedroom until I had upgraded the house insurance. 

 The Solarscope 60 came in a turquoise carrying case with a 

foam lining cut to fit the various parts. When packed away 

the telescope unscrews into three sections, the main barrel, 

the mid section which is an adapter to increase the diameter 

of the tube to fit the etalon and filters which screw on to the 

front of the instrument.  

There are two 

other compart-

ments which I 

use to keep the 

solar finder

(surpr isingly 

this is an op-

tional extra 

which I got 

free with my 

purchase) and 

a plastic jar to 

hold nuts and 

Allen keys (for attaching and adjusting the solar finder). 

Rather annoyingly there were no spaces for the diagonal ð a 

must for solar observing ð or an eyepiece. The main barrel 

has a large shoe which is drilled to screw onto a photo tri-

pod or mount and the focussing tube is engraved with a 

millimetre scale. The etalon is protected by screw caps to 

front and rear as is the main barrel. With the three compo-

nents fitted together and the diagonal attached, the overall 

length is 520mm. 

The objective is a 60mm f/8 achromatic doublet. I was sur-

prised to find that the 480mm focal length required me to 

rack out the focussing tube 23mm, or 76% of its travel. This 

meant that an extension tube was needed for straight 

through use with my DSLR, and I am still experimenting 

with a recently purchased webcam.  

First light was on 14 February 2007.  

Locating the Sun was easy using the solar finder.  

First simply align the telescope so that shadows falling along 

the tube are minimised, and then fine tune with the pro-

jected white spot until it falls on the screen. 

 I found that without adjustment the finder placed the Sun 

within the 24mm wide angle field of view of the excellent 

Televue zoom eyepiece.  

I mounted the telescope on 

my Manfrotto photo tripod 

on top of a slow motion 

attachment. The solar disc 

was stunning. It was no-

ticeably brighter and 

sharper than I recalled see-

ing it in the PST. It was 

awesome to realise that I 

was looking at the nuclear 

furnace that keeps us all 

alive. A prominence could 

be seen on the upper limb 

of the rose red disc. During subsequent viewing over the 

next few weeks, I experimented with the etalon adjustment 

and found sweet spots off centre where regions of high con-

trast leapt out of the image. As I gained experience I found I 

could see the granulation easily and it was interesting to 

observe changes around the active sunspot 953 towards the 

end of April 2007. Huge arching prominences were seen on 

14 and 27 March and on 15 November 2007.  

In theory the telescope will resolve features down to about 

2.75 arcsecs, or just under 2000km at the distance of the 

Sun. Atmospheric seeing and transparency are critical fac-

tors and during afternoon viewing turbulence often resulted 

in the best images being obtained using the Televueõs mid-

range stops, even though with the 8mm option the solar 

disc filled the field of view. The slightest cover of cirrus 

cloud degraded the image.  
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Mounting the instrument has been a matter of trial and er-

ror. The length of the assembled telescope together with the 

fact that its heaviest parts are at each end, means that it is 

unsuitable for use with a photo tripod. Apart from lateral 

movement every touch or breath of air turns the image into 

a quivering jelly. I sought the help of Rick Marshall at 

SBTC. He adapted a dovetail plate which enabled me to 

mount the telescope on my Sphinx GOTO system. This 

certainly stabilised the assembly but the Sphinx is somewhat 

over-engineered for this task, and without a manual slow 

motion control, it is necessary either to man-handle the axes 

with the clutches released or use the drive which is difficult 

to do during the day because the controller screen is de-

signed for use in the dark. Further consultation with Rick 

led me to purchase the Acuter ôMerlinõ multi-function 

mount and tripod. This is a simpler alt-azimuth mount with 

a hand controlled sidereal drive. It runs off 8 x AA batteries 

but Rick made up a lead to connect to my Celestron power 

pack. Whilst looking into this it was discovered that the 

engraving on the mount incorrectly labelled the input and 

output sockets. The arrangement works well, there is little 

movement and slewing is straight forward. I am still getting 

used to its tracking function where, incidentally, the differ-

ence between the sidereal day and the solar day is not sig-

nificant for most purposes but means that even with perfect 

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 lensõs focussing range. You can check 

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-

grade to the new Canon 40D which has a live screen. I am 

still getting to grips with the webcam where the first practi-

cal problem is keeping extraneous light off the computer 

screen. The solution here may be a blanket. Initially I found 

it difficult to shield my eyes from sideways light when using 

the diagonal. I made a Heath-Robinson rig with Meccano 

parts and cardboard. This worked but wasnõt very practical. 

I then found a floppy sunhat ð problem solved!  

For measuring the size of solar features a graticule would be 

a useful piece of kit. So far all I have come across are illumi-

nated eyepieces with graticules. These will be very useful for 

measuring the separation of double stars or perhaps lunar 

features but for solar work all that is needed is a device to fit 

in front of the eyepiece like a filter with a scale which will 

stand out against the disc. Finally I need to learn how to use 

Stoneyhurst charts and how to improve my drawing skills 

because the infantile scribbles in my observing log are too 

embarrassing to reproduce here.  

Roy Sturmy 

********************************  

SOHOõs 12th Birthday - A Complete Solar Cycle  

Every eleven years, our Sun goes through a solar cycle. A 

complete cycle has now been imaged by the SOHO space-

craft, celebrating the 12th anniversary of its launch yester-

day. A solar cycle is caused by the changing magnetic field 

of the Sun, and varies from solar maximum, when sunspot, 

coronal mass ejection, and flare phenomena are most fre-

quent, to solar minimum, when activity is relatively infre-

quent. Solar minima occurred in 1996 and 2007. The last 

solar maximum occurred in 2001. This composite shows a 

SOHO image of the Sun in extreme ultraviolet light, for 

each year of the last solar cycle, with images picked to illus-

trate the relative activity of the Sun. 

SOHO - EIT Consortium, ESA, NASA 

Is a New Solar Cycle Beginning?  

The solar physics community is abuzz this month. The 

source of the excitement is a modest knot of magnetism that 

popped over the sun's eastern limb on Dec. 11th, pictured 

in a pair of images from the orbiting Solar and Heliospheric 

Observatory (SOHO).  

It may not look like much, but "this patch of magnetism 

could be a sign of the next solar cycle," says solar physicist 

David Hathaway of the Marshall Space Flight Centre. 
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Above: From SOHO, a UV-wavelength image of the sun and a map 

showing positive (white) and negative (black) magnetic polarities. 

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 2000--2003. "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 a high-latitude, reversed 

polarity sunspot," explains Hathaway. "Reversed polarity " 

means a sunspot with opposite magnetic polarity compared 

to sunspots from the previous solar cycle. "High-latitude" 

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-

versed. Just one problem: There is no sunspot. So far the 

region is just a bright knot of magnetic fields. If, however, 

these fields coalesce into a dark sunspot, scientists are ready 

to announce that Solar Cycle 24 has officially begun. 

Below: Solar Cycle 23 is coming to an end. What's next? Image 

credit: NOAA/Space Weather Prediction Centre. 

Many forecasters believe Solar Cycle 24 will be big and in-

tense. Peaking in 2011 or 2012, the cycle to come could 

have significant impacts on telecommunications, air traffic, 

power grids and GPS systems. (And don't forget the North-

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  

LARGE BINOCULAR TELESCOPE 

BBC Online 

Almost 20 years after it was first conceived, what will be the 

world's most powerful optical telescope is about to be com-

missioned. The Ã55m Large Binocular Telescope in Arizona 

consists of two 8.4-m mirrors, each weighing nearly 16 tons, 

close together on a single mounting. It has a light-gathering 

power equivalent to that of a single 11.8-m instrument 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 next-generation 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 

NASA 

In October, NASA extended, for a fifth time, the activities 

of the Mars exploration rovers Spirit and Opportunity. That 

is to say, it will continue to pay the salaries of the people 


