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Introduction  
  
Congratulations on receiving your 12” LX 200-ACF Meade Schmidt-Cassegrain 
telescope and accessories. We are sure there will be many hours of inspiration and 
wonder associated with it and the night sky. 
 
This instruction manual provides a basic procedure for setting up and controlling the 
telescope for observation. It will include a full list of equipment and accessories as 
well as the specifications for the telescope. This manual will be accompanied by 
reference cards, which will be permanently attached to the telescope. Furthermore, 
important procedures and considerations for the correct handling of the equipment 
will be detailed and appropriate risk management documentation will be included. 
 
A more detailed manual and user guide can be downloaded from the Meade website 
at; 
 
http://www.meade.com/manuals/TelescopeManuals/LXseries/LX200-
ACF_manual.pdf 
 
Further support may be accessed through the Meade Support site: 
 
http://www.meade.com/support/index.html 
 
For a full list of specifications; 
 
http://www.meade.com/lx200/specifications 
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Telescope  

Specifications  
Property Description Notes 
Clear Aperture 12” (305mm)  
Focal Length 3,048 mm  
Focal ratio f/10  
Resolving Power 
(Dawes Limit) 

0.380 arcseconds  

Object database 145,000 objects  
Power supply 8 x C cell batteries or 

12V DC, 5 amp power 
supply. 

 

Additional Features GPS Receiver 
True Level and North 
Sensors 
Time Chip 

Allows the telescope to 
auto align and slew to a 
chosen object. While 
viewing the object will 
continue to track. 

Telescope and armature 
weight 

34.3 kg  

Telescope dimensions 355 x 355 x 660 mm  
Tripod weight 22.7 kg  
Tripod height 100 to 125 mm  
 

Storage  
  
The telescope will be delivered to the school and set up ready to be stored and used 
for observation. The most secure configuration to store the telescope will be the 
same as for observing – the telescope securely screwed into the tripod. 
 
The following should be observed: 

• The tripod legs should be shortened to their smallest length and screwed in. 
• The tripod legs should be arranged such that the spokes from the base plate 

are aligned. 
• Place all covers over telescope, finder scope and eyepiece. 
• Ensure the telescope is set in the upright position. This can be done by 

unscrewing the large dial on the right armature, manually move the telescope 
almost vertical, and tightening the dial again. Make sure the eyepiece does 
not hit the base of the armature. 

• Remove legs from trolleys and store trolleys away. 
• Ensure the computer remote is replaced onto its holder and plugged into the 

HBX slot. 
• Ensure all small parts are placed in the toolbox and stored nearby. 
• The telescope storage space must remain locked at all times. 
• Recharge Power supply. Leave plugged in. 
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Observation  Set  Up  
  

Transport  
 
CAUTION: Certain components of this procedure may cause injury if undertaken 
incorrectly. Persons not trained in the transportation and set-up of the telescope 
should not conduct this procedure. 
 
Due to the heavy mass of the telescope, carrying the telescope over significant 
distances is not possible, so individual trolleys have been provided for transportation 
of the telescope. As a result, the storage space must have wheel access to the 
observation site. 
 
The process for transportation is as follows; 
 

• Place a trolley beside each leg. 
• With one person holding the telescope steady, a second person lifts one leg 

at a time and places the center hole in the trolley under the leg. 
• Repeat this for the remaining two legs. 
• The trolley should now move easily on any smooth surface. 

 
If the telescope needs to be moved through a standard doorway, follow the following 
procedure; 
 

• Remove the three trolleys as above. 
• Unbolt the telescope from the tripod. 
• Ensure there is a sturdy table just inside or outside the doorway. 
• Remove the telescope from the tripod with two people and place securely on 

the table. 
• Lift the tripod and maneuver it through the doorway. 
• Place the tripod securely on the ground. Lift the telescope with two people 

onto the tripod and secure the bolt with the Spreader bar between the legs.  
• Position Telescope onto the trolleys once more.  

 
CAUTION: Any large bumps may dislodge the alignment of the telescope. It is 
paramount that full supervision is taken while the telescope is being transported at a 
slow pace and as securely as possible. The trolley should be attended by at least 
two people while moving. 
These trolleys will not move over thick grass, please test uneven surfaces carefully 
before moving the telescope over such surfaces. 

Construction  
  
Once at the observation site the telescope needs to be removed from the trolleys 
and installed in the correct position and direction. Strict attention should be made to 
ensure the tripod is leveled correctly and the control panel of the telescope is facing 
South as this will ensure easy and quick alignment. 
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Tripod 
 
The tripod will need to be at a low height for comfortable viewing of objects near the 
horizon. The tripod should be kept at the lowest height possible. Try to find a place 
where the ground is level. Firstly, the base plate on the tripod needs to be aligned 
with the struts attached to the legs. Moving the legs to the side can do this. The base 
plate should also be level now. Loosen and extend the legs of the tripod until they 
are at the desired length, then tighten both screws on each leg. Check the top plate 
from various angles with a builder’s level to see if it is level and readjust the leg 
length accordingly. The best setup occurs on grass to minimize vibrations, but the 
telescope can be set up on any surface. See Appendix 1 for images. 
 
Telescope 
 
Using a compass to determine the compass points is essential for alignment and 
determining the position of the night sky objects. 
 
When positioning the telescope, ensure the console is facing SOUTH and the 
telescope points NORTH. In Melbourne, Magnetic North is 12o East of True North, 
so angle the telescope 12o West of the compass North for a more accurate setup. 
 
Power Supply and Computer 
  
If the remote has been removed to install the telescope (recommended), plug the 
remote lead into the first slot on the left labeled HBX. Plug the power pack into the 
12vDC slot.  

Alignment  
 
Set the telescope to the HOME position manually. The telescope should be pointing 
North (use the Alt knob on top of the base of the telescope) and level (use the large 
DEC dial on the right-hand side of the armature), you may need a compass and a 
builders’ level for this. Turn power pack on, turn telescope on. 
 
CAUTION: Do not manually rotate the telescope unless the telescope power is 
turned off. Once a manual adjustment has been made, re-alignment must be 
performed. 
 
Place the 40mm objective lens into the eyepiece ensuring the grub screw is tight, 
take off caps for both the finder scope and the main scope and lens.  
 
Focus – focusing an image can be done two ways, manually or with the computer 
remote. 
 
Initially, the focusing should be done manually using the large silver knob on the 
base of the telescope barrel. This focusing technique has a much wider range but is 
not as sensitive. 
 
The image can be further focused using the bottom up and down ARROWS on the 
computer remote after pressing FOCUS. This is essential when using a camera. 
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Due to an individual’s different eye focal length, the telescope will need to be 
refocused for each viewer, as well as the camera. Leaving prescription glasses on 
when viewing through the telescope will help with this. 
 
Movement 
 
While going through the alignment process and during observing, all movement 
MUST be done using the computer remote or re-alignment must be performed again. 
 
To move or SLEW the telescope, the four point arrows on the computer remote are 
used. Press SPEED to enter the SLEW mode. The SLEW RATE refers to the speed 
the telescope moves in rotation. A fast speed is 1o or 2o/sec, smaller increments 
include 2x, 8x and 16x. The SLEW RATE can be altered using the bottom UP and 
Down arrows. To move out of SLEW mode, press SPEED again. 
 
While there are many alignment options, we recommend using the Two Star 
Alignment for best results. 
 
Two star alignment – Mode Align Two Star 

• Select MODE, you will see the SETUP: ALIGN, press ENTER 
• Scroll down until you see TWO STAR, press ENTER 
• Set Telescope in the HOME (AltAz) position, horizontal facing North. 
• SELECT STAR displays, scroll down until the name of the bright star you 

have chosen is on the screen, press ENTER. 
o For the most accurate alignment, choose two bright stars in the 

northern sky, one in the NW and the other in the NE. 
• Centre this star using the arrows, press ENTER. 

o Check that the star is in the telescope view 
o If not, check that the star in is the finderscope view, move the star into 

the crosshairs. The star should now be in the telescope view. 
o If the star is not in the finderscope, you will need to move the telescope 

so that the top of the barrel lines up with the star. The star should now 
be in the finderscope view. Continue to work through the above steps. 

• Repeat for second star. 
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Observing  

Organizing  an  Observation  Night  
  
While an observation night is a fantastic experience, it can be marred by the 
unpredictability of the weather. Having backup activities or optional dates are 
important considerations when planning an observation night. 
 
An excellent resource is the CSIRO outreach and education website; 
 
http://outreach.atnf.csiro.au/education/teachers/viewing/ 
 
Things to consider include: 
Optimal conditions: 

• Low wind 
• Cool temp (Heaters can deal with dew issues) 
• High altitude 
• Low ambient light (no light pollution) 

Things to bring: 
• Insect repellant 
• Torch (with red cellophane covering the light) 
• Binoculars 
• Telescopes 
• Log Book 
• Warm clothes 

 
Ensure you have the Moon filter ready for anything over a cresent moon, especially if 
in the country. 
 
     



Telescopes in Schools Program  
  

Page  9  

Viewing  configuration  of  the  Telescope  
 
An excellent setup configuration is detailed below. This will enable good resolution of 
objects and a wide enough field of view. Once you have mastered this configuration, 
feel free to investigate alternative eyepieces and focal lengths to optimize your 
viewing experience. 
 

1.       Auto focuser 
2.       Focal reducer widens the field of view 
3.       1.25” diagonal allows easier viewing from all angles 
4.       1.25” objective eyepiece or camera 

Finding  an  Object  
 
It may be useful to have some sort of planetarium software available to identify what 
is in the night sky and where it is. There are quite a few iPad Apps that will do this 
and Stellarium is a great free PC/MAC and iPad program. 
 
http://www.stellarium.org/ 
 
Use the computer remote to let the telescope move to the desired object. Once 
aligned, the telescope may need some small adjustments on placement of the object 
in the eyepiece or the focus.  
 
There are a number of different types of objects that can be observed in the night 
sky. The planetarium software can help you identify the code or name for the object, 
which then needs to be entered into the computer remote.  
 
The objects are separated into the following categories: 

• 2 CALD Caldwell deep sky objects, with a code such as C40 
• 3 M Messier deep sky objects, with a code such as M72 
• 5 SS Solar System, including moon, asteroids and comets 
• 6 STAR Stars, named, multiple and various catalogues 
• 8 IC Index Catalogue library 
• 9 NGC New General Catalogue 

 
Procedure for finding Jupiter; 

• Press MODE until the Initial screen is displayed, ‘Select Item: Object’ 
• Press number 5 SS for Solar System, scroll down until ‘Solar System: Jupiter’ 

displays. 
• Press ENTER. ‘Calculating’ displays.  Then ‘Jupiter’ and a set of co-ordinates 

displays. 
• Press GO TO. ‘Jupiter: Slewing…’ displays and the telescope will move into 

position. Small adjustments may need to be made using the arrows. The 
telescope will then move automatically so that it ‘tracks’ the object you have 
chosen. 
 

This procedure can be used for any object in the night sky. 
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Solar  Observing  
  

Safety  
Firstly, the warnings which should never be taken lightly. It is so tempting to look 
straight at the Sun, but many people do not realise, especially students, how 
dangerous it is and how quickly irreparable damage can be done. It is even more 
tempting when you are trying to align a telescope with the Sun. 

▪ NEVER look at the Sun without an approved filter. 
 

Sunglasses, welding masks, and other suggested alternatives to Solar film should 
not be used. Even if you do have an appropriate filter, you should never prolong your 
viewing time. 

▪ ALWAYS use a solar filter on the telescope or use Eclipse glasses. 
 

The solar filter should be fitted onto the mirror end of the telescope. If light from the 
Sun is allowed to enter the telescope, the mirrors and lenses are likely to heat up 
enough that they will shatter, let alone damaging the eye of anyone observing 
through the telescope. 

▪ ALWAYS check the filter and glasses before use with a strong torch to 
ensure there are no scratches or holes in the filter. 
 

If there are scratches, dispose of the filter immediately. 

▪ ALWAYS remove the finderscope from the brackets attached to the 
telescope. 
 

If the finderscope is left on the telescope, it is also looking at the Sun and you may 
inadvertently burn a hole in your shoulder or the person standing behind you. The 
round brackets that hold the finderscope can also be used to align the telescope with 
the Sun! 

There are a number of ways you can safely look at the eclipse without directly 
looking at the sun if you are unable to obtain a Solar filter or glasses; 

Pinhole camera  
Strainer  
Telescope Projection  
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Alignment  
It is much more difficult to align the telescope during the day as we can’t see the 
stars to align the telescope. Not only that, but often the Sun is not listed as an object 
due to safety reasons. 

▪ Remove the finderscope, but leave the brackets, we will use these to determine 
the correct direction. 

▪ Place the solar filter on the end of the telescope. 
▪ Now set your telescope up into it’s usual home position – facing North and level in 

Australia using an AltAz mount. 
▪ Perform the usual alignment process – one or two star – with stars in the sky at the 

time – use Stellarium with the atmosphere turned off so you can see which 
stars are in the Northern sky at the time. I suggest Betelgeuse and Spica – 
but you won’t be able to center the stars in the telescope, so just hit ENTER. 

▪ Now head to a star that is in the vicinity of the Sun, we used Zuben Elgenubi, or on 
the day of the Eclipse you can track the moon. 

▪ The alignment is probably out, so to ensure the best tracking, manually move the 
telescope around until you are in the right direction, it should be the right 
altitude you will just need to alter the azimuth position, you can use the 
shadows of the finderscope brackets for this. The smaller the shadow, the 
better alignment. When you are pretty close, you can use the handset to do 
the finer adjustments. 

▪ The last thing to do is to focus the image. You should look for the edge of the Sun 
and focus on this until it is sharp. At this point, the sunspots will also come 
into focus. 

▪ For the 12″ telescope we recommend using the focal reducer and the 40mm 
eyepiece as the image too large otherwise. 

 
Remember that the Moon can also be visible during the day as well as some of the 
brighter planets. You will have to remove the solar filter to observe these objects and 
ensure that they are not close to the sun. 
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Telescope  Maintenance  
  
Please consider the following at all times when handling the telescope. 
 

• Power Supply 
o The supplies provided with the telescope are a lead acid battery like those in 

a car. They must be kept at full charge when not in use to prolong their 
lifetime.  

o Leave plugged in to charge overnight at least once a week, or continually is 
fine. 

o Care must be taken inserting and removing power cords as the wiring may 
become loose. 

• Moving the telescope 
o The telescope MUST be moved by at least two people at all times for 

Occupational Health and Safety reasons. Please ensure that students are 
NOT lifting the telescope at any time. 

• Unlocking the telescope 
o To move the telescope manually, both the DEC lock (large dial on the side of 

the Armature) and the AZ Lock (silver knob at telescope base) must be loose 
before any movement is undertaken. Failure to do so will cause these locks to 
come loose. 

o Make sure that the locks are NOT overtightened. They should be finger tight 
at most. Overtightning may cause irreparable damage to the telescope. 

o Be cautious attaching dew hoods and cameras to the telescope. This may 
unbalance the telescope and overtightning of the locks may occur. 

• Cleaning mirrors and lenses 
o At no time should any of the lenses or mirror be touched. A small amount of 

dust on the telescope mirrors will not obstruct viewing but can be removed by 
gently blowing air on the surface with an empty squeeze bottle. If lenses and 
mirrors do require cleaning please see the TiS coordinator and refer to the full 
manual. Water and soap should NOT be used; cloths should also NOT be 
used, as they will scratch the surfaces. 

o Ensure that people looking into the telescope are far enough back that they 
do not touch the telescope lenses. A few cms between the telescope and eye 
is optimal for viewing too. 

• Alignment 
o FINDERSCOPE – To align the Finderscope with the main telescope; 

§ This is best done during the daylight hours. 
§ Turn the telescope off. As we will be focusing on a ground-based 

object, it is best not to track. 
§ Manually move the telescope until you are looking at a very distant 

object. Trees are not a good choice as they move and are relatively 
indistinguishable. Place a unique object in the center of the eyepiece 
and lock the telescope. 

§ Now adjust the finderscope using the 5 screws on the brackets to 
place the same object in the cross-hairs. 

§ When it is dark and you have a star in the field of view, you may wish 
to make some more fine adjustments on the finderscope with the 9mm 
eyepiece for greater accuracy. 

o If the alignment is not good, you can start again, checking if you are level. 
You can also use the RA PEC, DEC PEC and High Precision functions in 
the SETUP menu. See full manual. 
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Astrophotography  

Photography  with  Telescope  
  
DSLR –  
The DSLR camera is great for all types of images taken through the telescope. Moon, 
Planetary and Deep Sky images are all quite achievable. Some features that can be useful 
but not essential are the following; 
 
Live view – this is extremely helpful when focusing. 
Remote Shutter – This will reduce the amount of vibrations. Wireless remotes, remotes 
connected to the camera or connecting the camera to the computer may be available for 
your camera. The advantage for connecting to the computer is that you can program 
multiple shots.  
 
Before connecting the camera to the telescope, it is wise to get to know where all the 
buttons are as you will be using the camera in the dark! The most common settings you will 
need to use include: 

• ISO Speed – which determines the amount of light you let in. 
• Exposure time – which determines how long the shutter is open for. 
• Live View – enables you to view the object in real time. 
• Zoom – digital zoom to look at the objects up close. 
• Play – to review the images 

 
There are a few settings you should set prior to connecting the camera for 
astrophotography. 

• Manual Mode – this allows you to set the exposure time and ISO and will not try and 
focus the lens, which was removed! 

• Night mode - for your digital screen so you don’t ruin your night vision. 
• If you have a remote, set to remote shutter, if you don’t have a remote set a 2 sec 

delay or self-timer, as this will reduce vibrations. 
• File size – Set to Large JPEG and RAW if you have the option. These will be very 

large files but you will gather a lot more information and be able to manipulate the 
RAW file without losing data. 
 

Other features you can also set are; 
• Mirror lock – this will lock up the mirror on the first click and then the second click will 

take the photo. Again this will reduce vibrations. 
• White balance – this is once again a personal taste, perhaps select Daylight in the 

first instance, as you progress you can also create your own balance.  
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To connect the SLR camera; 
• Remove the lens from the camera. There is generally a push button on the camera 

body at the base of the lens. Press this and twist, the lens should come away. 
• Next take the camera ring and the T-adapter and screw together. 

• Now align the camera ring with the markings on the camera. Twist and click into 
place. 

• On the telescope remove the lens, 45o prism and the 1.25” T-adapter (this looks like 
a smaller version of the T-adapter attached to the camera). 

 
•  Connect the camera and attachments to the 

telescope. 
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Taking an Image; 
 
Depending on how well you have aligned the telescope you may need to swap from lens to 
camera each time to make sure you have centered the object. For a good alignment, the 
camera can just be left on and the telescope moved to another object. 
 
To focus the image; 
With Live View – Set the ISO and exposure times higher than you would in the suggestions 
below. As you are in movie mode you will be seeing much smaller exposure times than if 
you are taking a still image, hence this will enable you to see the object. You may only see 
the brightest of stars in star cluster images. 
Once the object is in view, zoom in on a star or feature. Initially, use the Focus knob to 
adjust the focus as best you can, then on the handset, press FOCUS and use the 4-way 
arrows to alter the microfocusser. Remember that every time you make an adjustment you 
will cause vibrations, so make a change, allow to settle, and so on until you are happy with 
the result. 
 
Without Live View – This will be a trial and error method with small adjustments on the 
focus, take an image, view the image and zoom in on a feature, readjust and so on until you 
are happy with the result. Focusing as before. 
 
For star clusters, it is recommended you focus on a known bright star then move to the Deep 
Sky object you wish to photograph as the object may be too dull for Live View. 
 
Moon and Sun 
These are very bright objects and the exposure time and ISO speed can be quite low. 
Suggested settings; 

ISO 200 or 400 
Exposure time ~ 1/200 sec 

These are also large objects and you will need to take a mosaic of images to ensure you 
have an image of every part of the object. The images can then be stitched together using 
Autostitch or image layering software such as Photoshop.  
 
Planets 
These can be bright objects due to their proximity of the Sun and ability to reflect the Sun’s 
radiation. Hence the ISO and exposure times should be relatively low and multiple 
exposures taken in quick succession. 
Suggested settings; 

ISO 400 or 800 
Exposure time ~ 1/60 sec 

It is better to underexpose these images as the features will evolve through stacking later. 
Take at least 10 images one after another to reduce the amount of rotation and movement. 
 
Deep Sky 
These are generally very faint objects, usually not seen by eye. Hence long exposure times 
and high ISO speed are required. 
Suggested settings; 

ISO 1600 - 3200 
Exposure time ~ 15 - 30 sec (anything beyond this will see rotational effects) 

These images can also be stacked and much can be done in image manipulation software 
to remove over-exposed backgrounds. The aim is to capture as much light as possible. 
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These are all basic settings and dependent on camera, atmospheric conditions and light 
pollution. The best step forward is to start with the above settings and alter slightly until you 
are happy with your result. Also remember that much can be done with a small amount of 
image processing. For example; 
 
Saturn 
Before processing     After processing 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Omega Centauri 
Before processing     After processing 
 

 
 
 
 
 

 
 
 
  

Saturn,  single  jpeg  image,  ISO  
400,  exposure  time  1/30  sec,  
cropped  

Saturn,  9  images  stacked  
using  Registax,  saved  as  a  tiff  
file  

Single  jpeg  image,  ISO  3200,  
exposure  time  30  sec  

Colour  balance  altered  on  
histogram  to  darken  the  
background  in  GIMP  
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Thorlabs CMOS HD camera –  
 
This camera is suitable for planetary images. It is a high definition CMOS camera that has 
the ability to take video at a high frames per second (FPS). This helps beat any atmospheric 
effects often seen when taking images of planetary objects. The camera is also able to take 
still images as well. 
 
The Thorlabs drivers that came with the camera must be installed first on a Windows 
computer. 32 bit with a USB 2.0 socket. So far all teacher notebooks have been able to run 
the drivers successfully. 
 
To connect the Thorlabs camera; 

• Remove the lid on the camera, attach the 1.25” adapter.  

 
• On the telescope, remove the lens. The camera can now be placed where the lens 

was. 
 
 
 
 
 
 
 
 
 

 
• Connect the camera to the computer via the USB cable supplied. (At this point it is a 

good idea to have a table and chair set up close to the telescope). 
 

• When the telescope is looking at the desired object and it is well centered, attach the 
camera. 

 
Taking an Image; 
 

• Start uc480 Viewer. If the camera is not picked up straight away, close program, 
start uc480 Camera Manager and select the uc480 Thorlabs camera listed. Restart 
uc480 Viewer. 

 
• Open camera 

 
• Click Start Live – you should now see a live feed of the object. Center the object 

with both the telescope slewing and in the program. 
 

• Initially, use the Focus knob to adjust the focus as best you can, then on the handset, 
press FOCUS and use the 4-way arrows to alter the microfocusser. Remember that 
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every time you make an adjustment you will cause vibrations, so make a change, 
allow to settle, and so on until you are happy with the result. 

 
• At all times you should be keeping an eye on the transfer rate and that the FPS are 

around 15-25. This can be found in the bottom right of the screen. 
 

• When you are happy with the focused image, click on the Camera Properties button 
and a new window will appear. 

 
Camera Properties; 
Camera 

• Pixel clock – set to max 
• Frame rate – high / Exposure rate – low for bright objects 

Image 
• Master gain – check Auto 
• Gamma Colour Table/ Edge Enhancement – OFF 

Size 
• AOI – reduce Area Of Interest as this will increase the frame rate.  
• Check Centre 

 
To record a video; 

• Record Video Sequence 
• Create 
• Enter a file name and location 
• JPEG Quality – 100% 
• Record – You will want to record for long enough to record around 2000 files, about a 

couple of minutes 
• Stop  
• When finished recording select EXIT 

 
NOTES: 
 
The above settings are a basic approach to recording with this camera. As always personal 
tastes and purpose will require adjustments to the above and more settings. When you do 
find a set of parameters you like, there is the function to save these parameters and load 
them at another time. 
 
It is good practice to take a dark frame each time to start a night of photography. This is an 
image taken with the camera with the lid still on. This will record all of the dead pixels at that 
particular temperature and you can use this image to subtract the dead pixels when you 
process the image. 
It also means you should record the temperature of the night when you took the images. 
Over time you will have a full set of dark frames over a range of temperatures, which you 
can access. 
 
Click on the Show Histogram Window so you can keep track of how the image colour 
histogram fills the spectrum. Ideally you want to set the image parameters so as much of the 
histogram is filled as possible. As well as not too high or too low. 
 
You can also experiment with the Auto White balance settings and by selecting an empty 
section of the frame with Set new AWB area of interest and select the area with your cursor. 
 
Zooming and reducing can be done using the scaling buttons.  
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Night  Sky  Photography  
  
Night Sky Photography can come in various forms and can certainly develop into artwork 
very quickly. While you delve into this form of astrophotography, keep in mind that many of 
the amazing pictures you will often see have been in the planning for many months and are 
the result of much careful processing. These notes are to give you a basis for taking some 
interesting Night Sky photos. As with all forms of photography the conditions and the object 
of interest will further define the camera settings. Personal taste and purpose of the image 
also play a part. Please use the suggested settings in these notes as a guide and enjoy 
exploring the art of Night Sky Photography. 
 
Equipment; 
 
DSLR 
Fixed Tripod 
Remote Shutter Control 
Lens – in the first instance a regular lens will be fine to take these images. Fish eye lenses 
and wide field lenses enable a greater amount of sky to be taken. Telephoto lenses allow 
close ups of the Moon. 
 
Camera Settings; 
 
Image size – RAW and Large JPEG for the best post processing 
White balance – Daylight – although this may be a personal choice and can be adjusted post 
processing. 
Focus – Manual 
Drive Mode – Single Shot or Remote shot if possible 
 
Focusing; 
 

• Ensure that the lens is set to Manual Focus (MF) and the Image Stabilizer is OFF 
(there is a small button for each on the side of the lens). 

• Set up a torch light about 20 m away and use this to focus on. 
o Alternative method is using Live View and focusing on a star. 

• Open the aperture all the way up (17-18 mm) using the external focus ring and 
increase the focal length towards ∞ with the internal focus ring on the lens to 
achieve the best focus. 

 
Location and Lighting; 
 

• The location of these images is as often as important as the sky itself. The 
perspective the landscape gives to the sky as well as the contrast often makes or 
breaks these images. As a result you will generally see landscape, telescopes and/or 
buildings in the background.  

• Lighting is also a consideration. Twilight images are a different image to a nighttime 
image and will require a lower ISO and shorter exposure time. 

• Light pollution is definitely a factor and must be considered for Night Sky 
photography. The more light pollution, the lower the ISO and shorter exposure time. 
To counter the short exposures, take many exposures to stack later on. Most Night 
Sky Photographers will head out to dark places where there is no artificial light. 
Often the Moon can be considered light pollution as well. Check the Moonrise and 
Set times before you plan your Milky Way shot as it may wash out your image. 
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Short Exposures; 
 
These exposures are for Night Sky images incorporating constellations, planet conjunctions 
and the Moon with a landscape foreground. 
 
Suggested settings; 

• Lens – widest zoom setting 
• Aperture – Wide Open - f4 
• Exposure time – 30 sec up to 60 sec on bulb mode (this is the next setting beyond 

30”) 
• ISO speed – 3200 

 
Multiple images can be taken and stacked later on to effectively increase the exposure time. 
If rotational effects are noticeable reduce the exposure time, take multiple images and stack 
later. 
If there is a lot of ambient light, reduce the ISO and exposure time. 
 
You may wish to extend this into twilight images, night lighting, silhouettes and reflections, 
Moonlight effects, Zodiacal light, Panoramas. And then there is bioluminescence and 
auroras. 
 
Long Exposures; 
 
Long exposures will suffer from the Earth’s rotation and you will get an effect called Star 
Trails. Often we wish to avoid this but they can also be a very interesting effect in 
themselves.  
To create a Star Trail the exposure time will be very large and the ISO reduced. There is 
much to be seen and determined from a Star Trail such as the location of the Celestial pole 
and the celestial equator. 
 
Suggested Settings; 
 

• Short Exposure – this may be due to light pollution or you wish to stack images. 
o Exposure time 15-30 mins 
o ISO speed         200 – 100 
o Aperture   f4 

• Medium Exposure  
o Exposure time 1-2 hours 
o ISO speed         100 
o Aperture   f4-8 

• Long Exposure 
o Exposure time 4 hours 
o ISO speed         100 
o Aperture   f11 

 
• Exposure time is set to BULB and a remote shutter control should be used. 
• The longer the exposure the more trail you will record. 
• Pointing South will give you a full circle; East/West will be relatively straight lines. 
• If filming for a long period, you may consider using a heat pack or lens heater around 

the lens to ensure there is no dew buildup obscuring your view. 
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Image  Processing  
 
This section discusses a few of the programs we use to process our images. Following is an 
extensive list of resources you can access and explore on Image processing and 
Astrophotography in general. 
 

Autostitch  
  
This program will enable you to stitch together a number of images to form a large overall 
image or panorama. The software is currently free for Windows and is a small cost on 
iTunes for the iPad and iPhone. The program can stitch together any range of images, they 
may overlap in any configuration, but they must overlap by about 20-30% for best results. 
(The advantage with the iPad is you can take the images within the program and it will 
indicate when and where you have sufficient overlap, but you won’t be able to use the iPad 
for Astrophotography, as it does not have the manual features required – yet!) 
http://www.cs.bath.ac.uk/brown/autostitch/autostitch.html 

Registax  6  
This program allows you to stack images from AVI movies or a series of JPEG files. There 
are many tutorials on the Internet and some of these are included in your notes under 
Further Resources. 
 
Stacking is the method of taking many short exposure images or frames and placing them 
on top of each other to, in effect, obtain a long exposure image without suffering the effects 
of over exposure, atmospheric conditions, vibrations and Earth’s rotation. This process can 
be undertaken manually in various image-processing programs such as Photoshop and 
GIMP, but Registax automates many of the procedures you will need to take to produce an 
extraordinary Astronomical image. 
 
A note of the images to take and use with the stacking method; 
DSLR –  

• Tend to take mov video files and will need to be converted to avi files for Registax 
• Individual jpegs work well for planets and deep sky images 
• Planet images should be mid ISO speed and small exposure times. This will 

eliminate over exposure, blurring due to atmospheric conditions and movement. 
• Deep sky images should be longer exposure times as they are not as susceptible to 

vibrations. After 30 sec you will start to see rotation effects unless you have an 
equatorial mount.  

• If you are planning on stacking the images, take them in quick succession, as large 
amounts of movement between frames will affect Registax’s output. 

• As Registax has been designed for avi files primarily, it can struggle with large jpegs. 
I recommend either cropping the files (planetary) or resizing to 50% or 25% 
depending on how many images you have. 

HD CMOS –  
• Take avi files that can be inserted straight into Registax 
• When recording, try to maintain a fast frame rate, e.g. 25fps 
• Registax will then separate all of the frames for stacking. 

http://www.astronomie.be/registax/ 
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Further  Resources  
 
Astrophotography – how to, resources and eBooks 
Phil Hart – http://www.philhart.com 
Jerry Lodriguss - http://www.astropix.com 
Graham Relf - http://grelf.net/star_trails.html 
 
Photography techniques  
ISO - http://photographylife.com/what-is-iso-in-photography 
Stacking - http://www.steves-digicams.com/knowledge-center/how-tos/photography-
techniques/understanding-image-stacking-for-astrophotography.html#b 
 
Image galleries 
Alan Dyer - http://amazingsky.photoshelter.com 
Lincoln Harrison - http://www.lincolnharrison.com 
Pintrest - http://www.pinterest.com/search/pins/?q=astrophotography 
 
Image processing tutorials taken from astronomy.com forum 
http://cs.astronomy.com/asy/astro_imaging/f/45/t/43771.aspx 
 
Here is a short list of useful links for image processing that I have found over the last few 
years. Although most use Photoshop, you can still learn from them and apply the same 
principles using other software. 
The first couple links aren't about image processing but I feel it necessary to learn much of 
the information contained within them to get a better understanding of Digital Photography. 
 http://www.cambridgeincolour.com/tutorials.htm  
http://www.clarkvision.com/imagedetail/does.pixel.size.matter/ 
http://www.astropix.com/HTML/J_DIGIT/TOC_DIG.HTM  
http://www.astronomyphotos.com/PhotoshopTechniques1.htm 
 http://www.astronomyphotos.com/PhotoshopTechniques2.htm  
http://www.danielmccauley.com/tutorials.html  
http://www.iceinspace.com.au/projects.html  
http://www.geocities.com/ex_cathedra_3/Processing-Photoshop.html  
http://www.budguinn.com/pages/tutorials/star%20elongation.htm 
 
Lunar and Planetary Stacking and Processing with Registax 
 http://www.davesastro.co.uk/techniques/registax_tutorial/index.html 
 http://www.russsscope.net/staxtutorial.htm http://www.astrophotography-
tonight.com/registax-4-tutorial/ 
 http://www.astro.shoregalaxy.com/webcam_astro.htm  
http://www.scott-h.co.uk/word/?p=301 
 http://www.astronomie.be/registax/registax5usermanual.pdf 
This last one is for a (DDP) Digital Development Processing Sharpening technique used for 
the processing of individual Color Channels before colorizing and combining. However I 
have found the technique to be useful for much more. 
http://pk.darkhorizons.org/PSDDP.htm 
      
Citizen Astronomy and real data activities 
Galaxy Zoo 
Zooniverse 
SDSS Sloan Digital Sky Survey 
HubbleSite 
EarthKAM 
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Activities 
Space Math 
STEREO 
SOHO 
NASA Night Sky Network 
Windows to the Universe 
Amazing Space 
International Dark Sky Association 
 
Forums 
Astronomy Shed UK 
IceinSpace 
 
YouTube Channels and Podcasts 
Vsauce 
MinutePhysics 
TED and TEDx 
Feynman: Fun to Imagine 
Astronomy Cast 
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Appendix  1:  Equipment  

  

  

  

  

  
  

TIPOD – setup 
 
 
 
 
 
 
 
Ensure the arms attaching the legs to 
the mall bottom plate shown are in 
line. 
 
 
 
 
 
 
Clip E-clip to bolt once bolt is through 
the base plate to stop the bolt and 
spacer falling. 
 
 
 
 
 
Adjust leg length by loosening both 
screws and lifting leg up, then tighten. 
 
 
 
 
 
 
 
Use bullseye level to gauge horizontal 
plate. 
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Accessories  
Microfocusser – 
remove silver cap, screw 
on small ring, place 
microfocusser over ring 
and tighten screws with 
allen key, attach focal 
reducer if required, 
screw on T-adapter 
(1.25”) for 1.25” 
eyepieces.  
 
 
Handset holder – attach to handle on Telescope fork. 

     
Finderscope – slide into the bracket on top of the main telescope barrel. Focus at 
eyepiece. 

     
45 deg prism (1.25” and 2”) 

     
  

To  focus  
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Eyepieces – 40mm (widest field of view), 26mm, 9mm (largest magnification), 
18mm 

     
Moon Filter – screw into the base of any eyepiece when viewing the Moon.  

  
Note – ALL of these accessories must be removed from the telescope when stored 
in box for transport. 
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Handheld computer – plug into HBX 
 


