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The Sunisone
of the most
fascinating
targetsin the
sky for the amateur astronomer and also
one of the easiest objects to observe. Itis
intensively monitored night and day by
professional astronomers, so the amateur
isvery unlikely to make amajor discovery
on the Sun, asis possiblein other fields,
such as supernova hunting. But the
amateur solar photographer can still make
him or herself useful and have agreat deal
of fun recording the ever-changing pano-
rama of sunspots and other solar features.

Solar photography has several advan-
tages over other areas of astronomy.
Firstly, solar work isideal for those who
liketheir creature comforts. Being a
daytime pursuit, solar observing does not
involve exposureto cold night-time
temperatures, loss of sleep or fumbling for
lost equipment in the dark. The Sun can be
observed, to some extent, all year round —
unlike the planets and most deep sky
objects. Also, light pollution poses no
problems for the solar photographer. You
can observe the Sun from the town as
effectively asin the country.

You do not need a big telescope to
photograph the Sun. This s partly
because, unlike most astronomical objects,
the Sun has no shortage of light. Also,
when the Sun heats the ground up during
the day, convection currents are generated
in the atmosphere, causing atmospheric
turbulence to be worse during the day than
at night. From most observing sitesit is
rarely possible to resolve solar details
smaller than 1 or 2 arcseconds across. 1
arcsecond isthe resolution limit for a
100mm (4-inch) telescope and so any
instrument larger than thisis of no
advantage. My main telescope for solar
photography is an 80mm (3.1-inch)
refractor (Figure 1). Neither does your
telescope need to have adrive or even an
equatorial mount. Exposures for solar
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photography are typically the same length
as ‘snapshot’ daytime exposures — too
short for the Earth’s rotation to show up.

Photographs show what the Sun and its
features actually look like more realisti-
cally than drawings ever can. For this
reason, solar images are good for demon-
strating recent solar activity to astronomy
clubs. They also have good educational
value, asthey can be used for showing
what the Sun looks like to the public and
to schools. Indeed, amateur photographs
can sometimes be better in thisregard than
professional images, because the latter tend
to be taken with special instruments that
show adrastically different Sun than that
visible with an amateur’ s telescope.

The solar photography skills presented
inthis article are also useful in photo-
graphing transient eventsinvolving the Sun
— such as the partial phases of solar
eclipses and the very rare transits of Venus
in 2004 and 2012. | will mainly discuss my
own methods and do not claim that the
article coversall techniques for photo-
graphing the Sun, but it will, | hope, give
some suggestions and encourage readersto
‘haveago’.

Cameras and films

Had | been writing this 10 years ago, the
subject of cameraswould have been very
simple: | would have stated that the 35mm
single-lensreflex (SLR) isthe best type of
camerafor solar photography. But in
recent yearselectronicimaging devices—
digital camerasand webcams, aswell as
dedicated astronomical CCD cameras—
have comewithin amateurs’ budgets and
have assumed an important role. | havea
digital camera, purchased fromalocal
camera shop, and have used it with some
success to photograph the Sun, but my
main medium for solar photography is still
35mmfilm.

Given the popularity of digital imaging,
why do | use 35mm film nowadays? Digital
imaging hastwo great advantagesover
traditional photography. First, you can see
the results straightaway, either on a
computer monitor or on the camera’s built-
in LCD screen, and so you can learn from
your mistakes quickly. Secondly, you can
doall your image processing and printing
‘in house', using ahome computer and
printer. Thereis no need to send films away
for processing or to possess a darkroom and
chemicalsto do the job yourself.

Digital imaging, however, hassevera
problems. The best digital camerasand
astronomical CCD camerasarequite
expensive (athough pricesare dropping all
the time). Unlike 35mm SLRs, most
popular digital cameras do not have
removablelenses, which can cause

Figure 1. The author’'s 80mm refractor, used
to take the solar images in this article. All illus-
trations with this article are by the author.
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problems in attaching them to atelescope
and constrain you to photographing the
Sun using just one optical arrangement.
Digital camerasalsolack through-the-lens
viewfinders, making it necessary to use the
LCD screen to frame and focus theimage
through atelescope. It can be difficult to
focustheimage accurately using these
screens and they consume battery power
voracioudly. If you use awebcam or a
dedicated CCD cameratoimagethe Sun
you need alaptop computer to focus and
control the camera and the whole system
requires alot of setting up if you do not
possess an observatory. Digital SLR
cameraswith removablelensesand
through-the-lensviewing are available, but
their prices are mostly in four figures and
they can be rather bulky when attached to
asmall telescope.

The main disadvantage with filmisthat,
however you get the film processed, you
cannot see the results of your efforts
straightaway, and so it takes longer to learn
from your mistakes and develop new
techniques. However, in my opinion this
disadvantage is outweighed by film’s many
advantages. 35mm cameras are cheap and
reliable, tried and tested after many years
of use. They require little or no battery
power. A computer or LCD screen is not
needed to compose and focus the image. It
is much easier to focus accurately with the
through-the-lens viewfinder of a35mm
camerathanitiswith adigital LCD screen.
The best 35mm films also have a higher
resolution than even the most expensive
digital systems. You can still enhance and
print your devel oped 35mm images at
home, as scanners capable of producing
high-resolution digital filesfrom 35mm
negativesand slidesare now availablefor
less than £300.

If you have a35mm SLR, the chancesare
that you can use it for solar photography.
Unless you plan to use it for night-sky
photography as well, your camera does not
have to be fully mechanical. The batteriesin
electronic camerasare quickly drained by
long exposures and cold temperatures at
night, but this does not apply in solar
photography, in which exposures are short
and temperatures are (usually!) benign. The
most sophisticated electronic SLRs are
usable, provided that the exposure and
focus can be manually set.

Ideally, your SLR should be capable of
taking exposures down to 1/2000-second.
To reduce vibration when the camerais
attached to the telescope, the camera
should have a smooth shutter release and,
if possible, some way of locking up the
internal mirror —the main cause of camera
vibration —well before the exposure. This
can be either alever to lift the mirror out of
the light path or a self-timer device that
flips up the mirror a few seconds before
the shutter is released. Another useful
feature isthe ability to change the focusing
screen in order to substitute the standard
ground-glass screen with aclear screen,
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which allows you to focus more accu-
rately. My main camerafor solar photogra-
phy is an Olympus OM-1, a model no
longer made but often obtainable second-
hand in camera shops. It has an very
smooth shutter rel ease mechanism,
including amirror-locking lever, and
interchangeabl e focusing screens. The OM-
lisfully mechanical, so | can aso useit
for night-sky photography.

It isimportant to use acablerelease, in
order to avoid shaking the camerawhen
you fire the shutter. Thisis another area
where the 35mm SLR scores over most
digital cameras, asthe latter usually have
no facility to take acablerelease.

You can photograph the Sun on black-
and-white film just aswell asyou canin
colour, asthe Sun has very little true
colour and black-and-white emulsions have
finer grain than colour films of the same
sensitivity. The main aim in solar photog-
raphy is to capture as much detail as
possible, so the finer the grain of the film
the better. By far the best black-and-white
filmisKodak Technical Pan 2415, which
has high contrast and exceedingly fine
grain. It ishowever expensiveto get good
prints made from black-and-white
negatives. For thisreason | normally use
slow colour slidefilm (though | may return
to black-and-white with the advent of
affordable film scanners). My films of
choice over the last three years have been
Kodak Elite Chrome 100 and Fujichrome
Velvia(501S0). Slide processing involves
only one step and so is economical. Colour
print film should not be used for solar
photography. Not only is it difficult to get
commercial laboratoriesto print astro-
nomical negatives properly (or print them
at al), but these films typically have alow
contrast and delicate solar features can
appear washed out.

Filters

If you use the projection method to view
the Sun’simage visualy, it is possible to
photograph the projected image using any
kind of camera. This method is not suitable
for serious solar photography, however,
for two reasons. First, you have to place
the camera to one side of the telescope's
optical axis, leading to adistorted imagein
the final photograph. Also, photographs of
projected images usually have avery poor
contrast. To take high-quality images of
the Sun, you need to shoot directly
through the telescope, which must be
fitted with a solar filter to protect the
camera and — most importantly of all —
your eyesight.

Choosing and using filtersfor solar
photography requires the same level of
caution asfor visual observing, because an
inadequately-filtered image of the Sunis
just as dangerous when seenin acamera
viewfinder asit iswhen viewed through an

Figure 2. Whole-disk image, 2002 August 17,
showing a very large sunspot. 80mm refractor
with x2 teleconverter, Baader AstroSolar Photo
Film and light yellow filters, exposure 1/500
second on Fujichrome Velvia (50 1SO).

eyepiece. Itisthe Sun’sinvisibleradiation,
from theinfrared and ultraviolet, that is
most harmful to the eyes. For this reason,
you must never use makeshift filters made
from materials such as compact discs,
floppy discs, tinfoil or photographic film.
They may dim the solar image enough for
you to look at it comfortably, but they
transmit far too much infrared. Another
very dangerousfilter isthat designed to
screw into an eyepiece, likealunar or
planetary filter, and sometimes found with
cheap, imported telescopes. These filters
are placed very close to the telescope’s

prime focus where the Sun’s light and heat
is most strongly concentrated, and they
can crack without warning under the
intense heat.

The only safe solar filters are ‘ aperture
filters' —i.e. filtersdesigned to go over the
front of the telescope. These are of two
types, both employing thin layers of metal
to reject the Sun’slight and heat. The
cheapest is the Mylar type, which
consists of a sheet of thin Mylar or other
plastic substance coated on both sides.
You can buy Mylar filtersin ready-made
mounts to fit avariety of commercially-
available telescopes, or you can buy the
material in sheets and mount it yourself. In
my experience, the best filter of this type
currently on the market is known as
‘AstroSolar Safety Film'’, manufactured by
the German firm Baader Planetarium and
availablein the UK from David Hinds Ltd.
It gives sharp, high-contrast images and the
colour of theimageisavery pale bluish-
purple — a big improvement on the strong
blue colour cast produced by older filters
of thistype. An A4 sheet of this material
iscurrently availablefor just £13, making
it very good value for money indeed.

Glass solar filters consist of athin glass
disc, made flat and polished to optical
quality, resulting in them being more
expensive, typically £70-100 for those
designed to fit small telescopes. On the
plus side, these filters produce a pleasing,
realistically-coloured yellow image of the
Sun and are more durable than Mylar-
type filters.
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Velvia (50 1S0).

Most solar filters of glass and Mylar
type are designed primarily for visual
observing and are coated to aneutral
density of 5 —that is, they let through 107>
or 1/100,000th of the Sun’slight. Such
filters are adequate for photographing the
whole solar disc at low magnification, but
for close-ups of individua sunspot groups
theimage becomesvery faint and it is
necessary to increase the exposuretime,
resulting in blurred images. To shoot at high
magnification you need to use afilter
designed specifically for photography.
These are coated to aneutral density of 4
(letting through 1/10,000th of the Sun’s
light), allowing short exposureseven at high
magnifications. Examples of such photo-
graphic filtersinclude Baader’s Mylar-type
‘AstroSolar Photo Film’ and the Type 3+
filter produced by Thousand Oaks Optical.
If you are serious about solar photography
with 35mm film you should consider
buying one of these. Note, though, that you
must not look at the Sun through one of
them, even for focusing, asthey may let
through unsafelevels of light and heat.
Alwaysfocus using astandard visua filter
and then switch over to the photographic
filter. It may not be necessary to purchase a
photographic filter if you plan to do digital
imaging, asthe high sensitivity of CCD
chips may alow you to use visud filters
even at highmagnifications.

Whatever the type of filter used, always
check that it is safe before using it. If you
are new to solar observing or are unsure
about afilter’ssuitability, get an experienced
solar observer to look it over for you.

Photographic
techniques

The simplest type of solar photography
involvesimaging thewhole solar disk,
showing the principal sunspot groups. The
best method isthe ‘ prime focus' method,
in which the telescope acts like a telephoto
lens and the camerais attached with a
standard camera adapter. In asmall
telescope, though, this method can make
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Figure 3. Close-up of the large sunspot shown in Fig-
ure 2, 2002 August 17. 80mm refractor with eyepiece
projection (effective f/ratio = f/80, effective focal length
= 6,400mm), Baader AstroSolar Photo Film and light
yellow filters, exposure 1/125 second on Fujichrome

Macdonald: Solar photography with a small telescope

theimage too small to show much
detail. For example, my 80mm
refractor hasafocal length of
910mm, which givesasolarimage
on thefilm just 8mm across using
this method. It is quite easy to
magnify theimageusing a
teleconverter lensin front of the
camera. A 2x teleconverter givesmy
80mm refractor an effectivefocal
length of 1,820mm, resultingina
16mm-diameter solar imagethat
fillsup agood part of the 35mm
frame and shows plenty of detail
(Figure 2). Using astandard visual
Baader AstroSolar filter over the
aperture, | have found that
exposures of 1/125 or 1/250 second
on 100 1SOfilm give good solar images
with this method.

One accessory | have found to be useful
isalight yellow filter, screwed into the
front of the camera adapter and used in
addition to the main aperture filter. This
replaces the dlight bluish-purple cast
produced by the main filter with amore
natural yellow tint. It aso increases the
contrast of sunspots and sharpens the
image dightly, perhaps by eliminating
some of the false colour inherent in my
achromatic refractor.

To take close-ups of sunspots you need to
magnify theimagemuchmore. Themain
objective when taking such close-upsisto
capture as much fine solar detall aspossible,
including theumbrae and penumbrae
of the main spots and other details L
within sunspot groups. To capture
these detailson 35mm filmitis
necessary to use an effectivefoca
length of at least 5,000mm.

The easiest method of achieving
suchlongfocal lengthsiseyepiece
projection. Thisinvolvesinserting
an eyepiecein front of the camera
body so that it projects a magnified
image onto the film, rather like the
lensin aprojector throwing a
magnified image of aslide onto the
screen. Thefurther thefilmis
behind the eyepiece, the longer the
effectivefocal length and the higher
themagnification. Alternatively, an
eyepiece of shorter focal length will have
the same effect. To take photographs with
this method you need an eyepiece
projection camera adapter into which an
eyepiece can be inserted. If your telescope
isan SCT thisis known as atele-extender.
The best type of adapter or tele-extender
isthe variable type, which alows you to
usearange of magnificationswith agiven
eyepiece by varying the distance between
the eyepiece and film.

To work out how powerful your
eyepiece projection setup is, first find the
effectivefocal ratio from thefollowing
relation:

Effectivefocal ratio=[F (D —f)] / f
where F isthetelescope’soriginal f/ratio,

D isthe distance between the eyepiece and
thefilmand f isthe focal length of the
eyepiece used. For example, to take
sunspot close-ups with my 80mm
refractor (whose f/ratio isf/11.4), |
typically use a 15mm Pléssl eyepiece and
an eyepiece-to-film distance of 120mm.
(You cannot measure this distance
precisely, because you cannot see the
eyepiece inside the adapter, but you can
usually make arough estimate.) Inserting
these numbersinto our formula, we obtain:

[11.4 % (120—15)] / 15=79.8

Because our measurement of D is not
precise, it isas well to round off the f/ratio
to the nearest whole number, in this case
/80. To obtain the effective focal length,
multiply the effective focal ratio by the
telescope’s aperture. In this example, my
telescope’s aperture is 80mm. Multiplying
80 by 80 gives 6,400mm —easily long
enoughtoreveal fine solar detail.

The main key to obtaining good solar
close-ups, however, isto keep your
exposures short. If you shoot with shutter
speeds slower than around 1/125 second,
the image beginsto blur, partly due to
atmospheric turbulence but mostly
because of camera shake. The vibrations
caused by the camera’s shutter release and
reflex action can be enough to blur the
imagein atelescope projecting ahighly
magnified image. But if you use a shutter
speed of 1/125 second or faster there is not

Figure 4. Transit of Mercury, 2003 May 7. 80mm
refractor with eyepiece projection (effective f/ratio = f/
87, effective focal length =
AstroSolar Photo Film and light yellow filters, expo-
sure 1/125 second on Kodak Elite Chrome 100.

7,000mm), Baader

enough timefor camerashaketo register.
With afull-aperture filter made from
Baader AstroSolar Photo Film and
eyepiece projection giving an effective
focal length of 6,400mm at /80 on my
80mm refractor, | can take close-ups of
sunspots using exposures of 1/125 or
1/250 second on 100 I SO didefilm
(Figures 3 and 4).

Photography
in hydrogen-alpha

Thanks to modern filter technology, it is
possible to image part of the Sun’s
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Figure 5. Prominences around whole solar
disk, 2002 October 12. 80mm refractor with
Baader coronagraph, exposure 1/30 second on
Fujichrome Velvia (50 1SO).

atmosphere as well as the photosphere.
The corona, the outer part of the atmos-
phere so prominent during a total eclipse,
emits a continuous spectrum and so
unfortunately cannot be photographed
even with filters. Just above the surface,
however, is the chromosphere, athin layer
of hydrogen which emits strongly in the
hydrogen-a pha(H-alpha) line, located in
the red part of the visible spectrum. Filters
are now available which use sophisticated
coatings to isolate the H-alphaline and
allow amateurs to view and photograph
activity in the chromosphere.

The most spectacular features visible
through an H-alphafilter are prominences
—large, flame-like clouds of hydrogen
around the Sun’slimb, which arevisible
with ordinary instruments during atotal
eclipse but are otherwise overwhelmed by
scattering of sunlight by the Earth’s
atmosphere. Prominencescomein all
shapes and sizes and some change their
appearance in amatter of minutes,
although many stay the same for much
longer periods.

How much detail you can seein H-alpha
depends on the type of filter you use. The
cheaper H-alphafilterslet through 0.15nm
(1.5 Angstroms) or more of the spectrum,
centred on the H-alphaline —that is, they
have a passband of 0.15nm. These filters
show prominences but the Sun'sdisk is
featureless, except for sunspots. If your
filter has a passhand of less than 0.1nm
(1A), you can also observe or photograph
chromospheric features on the solar disk,
above the photosphere. When viewed
through such afilter, the Sun’sdisk hasa
strongly granular appearanceand itis
usually possible to see some filaments —
dark, sinuous features, which are promi-
nences seen in silhouette against the
photosphere. Sunspots are often sur-
rounded by bright plages and are sometimes
half-hidden by chromospheric activity.
Active spot groups sometimes produce
flares— violent outbursts that are visible as
brilliant patchesin or near the groups.

Filters transmitting |less than 0.1nm of
the solar spectrum are known as sub-
angstrom filters. Only three manufacturers
are currently producing thesefiltersfor
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amateur astronomers — the Day Star
Filter Corporation, Coronado
Instruments and the recently-
founded Solarscope. Because of the
complexitiesof their coatings, all
H-alphafilters are expensive,
usually costing well over £1,000
and sometimes running to £3,000 or
more. The price of afilter increases
with both its size and the narrow-
ness of its passband. A break-
through in H-alphafilterscamein
2001 when Coronado Instruments
introduced their 40mm-aperture
‘Solar Max’ filter —thefirst sub-
angstrom H-alphafilter to be available for
under £1,000.

Unfortunately, H-alpha features have a
delicate contrast and are notoriously
difficult to capture on 35mm film. An
additional problem isthe fact that the
prominences are much fainter than the
disk and so require alonger exposure,
making it difficult to image both promi-
nences and disk features at the same time.
The best H-alpha photographs of disk
features have been taken using K odak
TP2415 film, which has very high
contrast and strong red sensitivity,
making it very efficient for H-alphawork.
One solution to the brightness differences
between the prominences and disk isto
take two imagesin quick succession —a
short exposure for the disk and alonger
one for the prominences — and then to
digitally combine them to create a
compositeimage.

Although | possess a Coronado Solar
Max filter and have had some beautiful
viewswith it visually, | have made no
attempt at 35mm photography through it
yet. | have, however, had considerable
success at photographing prominences
with a coronagraph attached to my 80mm
refractor. The name ‘ coronagraph’ israther
misleading, asthe device does not show
the corona, but it blocks out the brilliant
solar disk with an occulting disc like the
coronagraphs found at professional
mountaintop observatories. Behind the
occulting disc isan H-alphafilter of
0.15nm passhand — too broad to show disk
features but narrow enough to
reveal prominences. Thedeviceis
made by Baader Planetarium, the
same firm that makes the white
light filters, and a35mm cameracan
readily be attached to it.

The view through the
coronagraph isin many wayslikea
total solar eclipse—although
without the solar corona, of course.
Whereas using many sub-angstrom
filters requires stopping down the
telescope aperture, the coronagraph
can be used at the full aperture of
my 80mm refractor, giving bright
images and showing intricate details
in prominences. Also, because the
Sun is hidden by the occulting disc,
the contrast of the prominencesis

Figure 6. Close-up of the prominence complex shown
in Figure 5, 2002 October 12. 80mm refractor with
Baader coronagraph and x2 teleconverter, exposure
1/8 second on Fujichrome Velvia (50 1SO).

much higher. Again, Kodak Technical Pan
2415 or Elite Chrome 100 are agood
choice of films. | have taken many images
showing prominences around the edge of
the solar disk using exposures of 1/250 to
1/30 second (see Figure5).

The coronagraph gives my 80mm
refractor an effectivefocal length of
1,365mm at f/17, producing a12.5mm-
diameter image on 35mm film. Thiswill
show prominences around the whole Sun,
but detail within the prominencesis
obviously limited at thisimage scale. A
teleconverter will enlargetheimageand
show much more detail. Beware, though,
that doubling the magnification a so means
doubling the effective f/ratio and thus
quadrupling the exposuretime (Figure 6).

Digital
solar photography

In spite of the disadvantages of digital
photography described above, it is
possible to take excellent solar images with
adigital camera, CCD equipment or a
webcam. | have had some success with
digital cameras of the typefound at a
camerashop, and will describe my
techniquesin the final part of thisarticle.
Practically any of today’s digital
cameras can be used to some extent for
solar photography, but it is a great
advantageif the camerahas athreaded lens

N

|

a

Figure 7. Sunspots, 2002 September 22, 80mm re-
fractor with Baader AstroSolar Safety Film (visua) fil-
ter. Imaged with Nikon Coolpix 900 digital camera
coupled to 26mm Plossl eyepiece using ScopeTronix
adapter. Self-timer and auto-exposure used.
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cell, asthe camera can then be clamped
directly to the telescope. Because the lens
on most digital cameras cannot bere-
moved, we need to image the Sun by
pointing the camerainto the eyepiece—a
method known as the afocal method. If the
camerahas no lensthread, it has to be
positioned slightly away from the
eyepiece, alowing stray sunlight to enter
the picture. This can be eliminated by
using acloth between the cameraand
eyepiece, but the arrangement israther
cumbersome. The USfirm ScopeTronix
makes alarge variety of adapters that
allow many makes and models of digital
camerato be clamped to the eyepiece.
Thelatest digital camerasare quite
expensive, around the upper end of the
three figures bracket, but many good
cameras are coming onto the second-hand
market as users upgrade to new models.
For example, my (admittedly rather basic)
Nikon Coolpix 900 cost just £200
secondhand. If you can afford it, choose a
camerawith through-the-lensviewing —as
noted above, it can be difficult to focusin
bright sunlight using the LCD screen found
on most cameras. If you have to use the
screen, try making asimple sunshade from
cardboard or black paper. Another very
useful featureisaremote control, enabling
you to take exposures without touching
the cameraand introducing vibration.
Before starting a photographic
session, make sure your camera has fresh
batteries and an additional supply of
batteries on standby, as digital cameras
consume power very quickly. As already
noted, anormal visual solar filter over
the telescope aperture will suffice, as

Macdonald: Solar photography with a small telescope

digital cameras are quite sensitive and
can copewell even at high magnifica-
tions. Point the telescope at the Sun,
switch on the camera and focus as well
as you can. You may find that the
picture on your screen suffers from
heavy vignetting —i.e. the outer part of
the picture is cut off by the field of view
—and you may have to use the zoom
feature on the camerato eliminate this. If
your camera does not have aremote
control, activate the self-timer, which
delays the exposure until several seconds
after you have pressed the shutter
release and so reduces camera shake.
Many digital cameras do not allow
manual exposure setting, but you can
still experiment with various light
metering methods and zoom settings
(Figure7).

The resulting images may |ook washed
out when you first download them to the
computer. However, basic image process-
ing can improve your pictures drastically.
Professional image processing software,
such as Adobe Photoshop, is very
expensive but simpler programs such as
Photoshop Elements and PhotoDeluxe are
much cheaper and haveall therequired
features. Such programs often come
‘bundled’ with PCs, scannersand digital
cameras. Begin by cropping out unwanted
black sky or parts of the Sun dimmed by
vignetting. Then adjust the brightness and
contrast of theimage using the relevant
toolsin your software. | have found that
reducing the brightness value substantially
and then increasing the contrast just alittle
can greatly increase the contrast of the
picture. You can a so make theimage ook

sharper by applying the ‘sharpen’ feature
and sharper still using unsharp mask,
although over-use of these tools can make
theimagelook grainy.

Conclusion

Solar photography with a small telescope
is not always easy, but the rewards come
with practice. You need to get a number
of thingsright — camera, filter, film,
focusing and exposure. With my 80mm
refractor | have taken many useful images
which have supplemented my visual
observations and have had alot of funin
the process. | hope that the techniques
outlined above will inspire others to have
ago at recording their solar observations
photographically.

Address: ‘Serendipity’, 48 Culver Road,
Newbury, Berks. RG14 7AR [It@macdonald42.
freeserve.co.uk]
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aboverates. To avoid postal delaysand losses
use of airmail is strongly recommended. If
airmail isrequired, please add thefollowing:

Europe (including the Canary Islands and
TUIKEY) v £9.25
Near and Middle East, the Americas,
Africa, India, Malaysia, Singapore and
Hong Kong ........cccceeviiiiiiinnnnnnn. £16.00

Australia, China, Japan, New Zealand,
Taiwan and the Pacific Islands..... £17.70
It would be greatly appreciated if overseas
members and members from the Republic
of Ireland would arrange payment in
Sterling on a UK Bank.

New membersjoining between August and
January will be sent the publications of the
current session. New members (regardless
of age) joining between February and June
may pay the reduced rate of either £21.00
for the February, April and June Journals
plus the current Handbook or £14.00 for
the above Journals without the Handbook.
Gift Aid

Regular UK Income Tax payers are
encouraged to complete a Gift Aid
certificate for their subscriptionsand other
donations. Please request a Gift Aid form
from the Officeif you have not previously
completed one. The BAA can claim atax
refund at any time during the year.
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