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User Guide Notes

Throughout this guide the following icons are used to emphasize potential pitfalls
and tips on using the SAC 8, as well as to introduce basic astronomy and imaging
concepts.

observe these points may result in damage to your computer or camera, or may

2 Items appearing with this icon represent points that must be observed. Failure to
cause the software not to function.

Items appearing with this icon represent ideas or tips that might help you in
imaging or using your SAC 8 camera.

- L Items appearing with this icon represent a description of a term that beginners to
i) astronomy or imaging may not be familiar with. More advanced readers can
1 skip this material.

This user guide is continually being updated and improved, and having new
sections added. Visit the SAC imaging website at http://www.sac-imaging.com for the
latest version.




CHAPTERI

Introduction

The SAC 8 CCD (Charge Coupled Device) imaging system represents a
revolutionary breakthrough in low cost astronomical imaging. Using the SAC 8 amateur
astronomers around the world have been able to obtain images of a quality previously
available only by using systems costing hundreds or thousands of dollars more. To
ensure proper installation and operation of the SAC 8 be sure to follow the instructions in
chapter 2 before plugging in your camera.

connecting the SAC 8 to your computer. Failure to install the software before
plugging in your camera may cause Windows to install the wrong drivers for the

: Read and follow the steps described in Chapter 2, Software Installation, before
camera and the camera may not function.

SAC 8 Parts Identification

Before beginning to connect your camera you should review the camera package
and familiarize yourself with the contents shown in figure 1-1. If anything is missing
contact your dealer or SAC CCD Imaging Systems for replacement parts.




Parts List

1) SAC 8 Camera Head

2) Camera Control Box

3) Control Box Connection Cable
4) Software CD-ROM (not shown)

Computer System Requirements

In order to use the SAC 8 camera you’ll need a Microsoft Windows based PC
with the following minimum requirements:

Operating Systems: Windows 2000, XP, ME (sorry windows 98 is not surported by Microsoft)
Processor Speed: 500 MHz or faster

Memory: 128 MB

CD-ROM drive

USB port

Parallel port

Software Included on the CD-ROM

Included on the CD-ROM that accompanies the camera you’ll find a variety of
software that will help you get the most out of your new camera. The software on the
disk falls into two categories, drivers and imaging applications.

The drivers on the disk allow the SAC 8 camera to communicate with your
computer while the remaining software is applications related to imaging with the
camera.

e Camera Drivers — Allow the camera to communicate with your computer.

e AstroVideo — This software allows you to capture faint objects and save
the images as 32 bit FITS files in both binned and unbinned mode as well
as capturing live video. It also allows for registration and integration of
images post capture and allows dark and flat frame subtraction. Don’t
worry if you don’t understand these terms yet — they will be covered in
depth later in the manual.

e FITSX — This application allows the manipulation of FITS images taken
with AstroVideo. It allows image registration, non-linear histogram
stretching, deconvolution, and tri-color image processing”.

2 The SAC 8 is a black and white camera, but color images of astronomical objects can be produced using a
technique called tri-color imaging where separate red, green, and blue images are taken and combined. In
order to do tri color imaging you’ll need a filter wheel and color filters, available from SAC Imaging.



e Photolmpact — A trial version of the popular image processing application.
e Picture Window — A trial version of the popular image processing
application.

After you obtain your images, you’ll most likely want to process them since the
raw images rarely look very impressive. You can do much of the image processing using
the FITSX application included on the CD-ROM that came with your camera, and many
users further process the images using common image processing software. Your camera
comes with trial versions of two of these packages, Picture Window and Photolmpact 5
on the accompanying CD-ROM, or you can use any one of the many packages commonly
available.

Once you’ve successfully installed your software using the steps outlined in the
next chapter, you’ll be anxious to obtain your first images using the SAC system. As
with all things, good results come with patience and practice and we recommend that you
first use your camera during the day when you have plenty of light to become familiar
with the system and it’s operation. For your first night time image, select an easy target
such as the moon before moving on to more challenging targets. Most of all remember to
have fun and enjoy your new camera!

Types of Imaging Possible

Although the SAC 8 CCD camera is capable of capturing images using both
prime focus imaging or eyepiece projection, prime focus imaging will produce the best
quality results under most circumstances.

="
2
e

LS
&

Prime focus imaging means using the telescope optics, without an eyepiece, as
a lens for a camera. Eyepiece projection refers to imaging using the telescope
optics with an eyepiece to focus the image onto the CCD chip.




CHAPTER2

Software Installation

install the software before plugging in your camera may cause Windows to install

2 Do not plug your camera into the computer until instructed to do so. Failure to
the wrong drivers for the camera and the camera will not function.

Before you begin imaging with the SAC 8 camera you must install the required
software to allow your computer to communicate with the camera. Follow the steps
below to install the camera software and imaging applications.

Note that the CD-ROM that accompanies the camera contains a file named
index.html that contains the most up to date information about installation of the camera
drivers and software. Please review this file before preceding any further.

Step One: Installing the Camera Drivers

Insert the CD-ROM into your computer

Navigate to the CD-ROM drive and open Pleasereadfirst.html .
Follow all instructions

You can follow each step to install all software.

Ealh o e

Next, you’ll need to install Astrovideo. AstroVideo is an application that allows
you to capture images from your camera on your PC, which are then typically processed
using other image processing software such as FitsX.

Step Two: Installing AstroVideo

AstroVideo is an application that allows you to capture images from your camera
on your PC. These raw images are typically processed using other image processing
applications. Note that AstroVideo is bundled with your camera, but is installed as a trial
version and within 21 days of installing AstroVideo you should email the software maker
(COAA) for a free permanent registration key that can be used to unlock the software.
The email address for COAA is coaa@mail.telepac.pt (when writing be sure to reference
your serial number).

To Install AstroVideo:

1. Insert the CD-ROM into your computer.



2. Please refer to step one to install all software

Step Three: Installing FitsX (optional)

FitsX is an astronomical image processing application that can be used on files
contained in the FITS format. Usually, images that are captured using Astrovideo require
additional processing such as stacking to bring the details of the image out.

4T (1,
g&g The FITS (Flexible Image Transport System) is the standard astronomical data
aul " format endorsed by both NASA and the IAU.

If you have another image processor that can read the FITS file format you do not
have to install FitsX but we do recommend it as an image processing application. Note
that FitsX is bundled with your camera, but installed as a trial version. Within 21 days of
installing FitsX email the software maker (COAA) for a free permanent registration key
that can be used to unlock the software. The email address for COAA is
coaa(@mail.telepac.pt (when writing be sure to reference your serial number).

To Install FitsX:

1. Insert the CD-ROM into your computer.
2. Please refer to step one above for instaling all software



Step Four: Installing Picture Window (optional)

Picture Window is a powerful image processing application, but if you prefer, you
can use another image processing application instead of Picture Window. Alternatives
include Adobe Photoshop and Paint Shop Pro from JASC software.

To Install Picture Window:

1. Insert the CD-ROM into your computer.
2. Please refer to step one for insalling all software

Step Five: Installing Photo Impact (optional)

Photo Impact is another image processing application, but it is far less suited to
astronomical applications than Picture Window, Photo Shop and Paint Shop Pro.

To Install Photo Impact:

1. Insert the CD-ROM into your computer.
2. Please refer to step one to install all software

Step Six: Restart Your Computer

After you’ve installed all the software you will need to restart your system if at
any time during the installation you were prompted to restart.



CHAPTER3

Connecting Your Camera

After you’ve successfully installed the software on the CD-ROM that came with
your camera system, you’re ready to begin taking images. As mentioned before, it’s
generally best to start with a brighter subject or even a daytime target until you’re
familiar with the camera operation.

To connect the camera, set up your telescope as you usually do for an observing
session. For purposes of this discussion it will be assumed that you’re using a Schmidt-
Cassegrain telescope with a clock drive, but directions for most other types of telescopes
will be similar.

Next, set up your computer near the telescope so that the camera cords can reach from the

eyepiece of the telescope to the computer ports you’ll be using and connect your camera
to the computer.

Connect the Camera System to the Computer

Locate the control box connection cable and plug one end of the 15 pin line into
the 15 pin socket on the camera head.




Next Connect the other end of the control cable to the control box
(figure 3-3).

[ e




Next, connect the black modular plug on the control box end of the cable to the
black modular jack labeled Power and connect the remaining modular plug to the gray
modular jack labeled Control on the camera control box.

Q WARNING: The two modular plugs must be connected properly. Reversing

the plugs and applying power to the control jack will damage the camera and is
not covered by warrantee.

Plug the USB cable from the control box (top of figure 3-4) into an available USB
port on your computer (on most systems the jack is labeled with the USB symbol shown
at the bottom of figure 3-4).

Figure 3- 4

The last step is to connect the parallel cable from the camera head into the parallel
port on your computer. Note that this needs only to be done if you’re doing long
exposure imaging — for lunar and planetary imaging, you do not need to connect the
parallel cable.



CHAPTER4

Focusing for Your First Images

After you’ve successfully installed the software on the CD-ROM that came with
your camera system, and connected the camera to your computer you’re ready to begin
taking images. In CCD astronomy, focusing is the most critical step to getting good
images, and because of that we will address focusing before we take our first deep sky
image. Although there are several approaches to focusing and then acquiring images, we
will follow these basic steps:

1. Locate an object that is fairly bright and near the object we want to image.
2. Insert the camera into the telescope at prime focus and focus the image.

3. Move the telescope to the object we want to image without removing the
camera.

4. Take the initial image along with any dark frames.

As you can probably guess step three is obviously the most challenging and
requires the use of a modern GOTO telescope that can be made to slew to the target
object without using an eyepiece to center it.

If you lack a GOTO scope, imaging is still possible, just a bit more complex. In
this case there are two main options available to you - the first involves the use of a flip
mirror assembly. A flip mirror is a device that accepts the camera at the back and an
eyepiece on the side. The device contains a mirror that can be flipped down to redirect
the light out an eyepiece for focusing and centering and then flipped up to allow the
image to be made.



Figure 4-1 Flip Mirror Device

Using this device with the SAC 8 is actually fairly simple — first the mirror is
flipped down to direct light out the eyepiece and the object to be used to focus is
centered. Next, the mirror is flipped up allowing the light to pass through to the camera
where the object is focused as perfectly as possible. Then the mirror is flipped down
again and without changing the focus, the eyepiece is moved in and out of the flip mirror
(sometimes using an extension tube) until the object is in focus in the eyepiece. As you
can probably guess, in this system whatever is focused and centered in the flip mirror
eyepiece is now also focused for the camera and so we then move the telescope to the
object to be imaged. Finally the image in the eyepiece is carefully focused and then the
mirror is flipped up and the image and any darks desired are made.

The third way to focus and center the object to be imaged
involves the use of only an eyepiece and optional parafocal rings. Parafocal rings
(available from SAC Imaging) are small rings usually made of metal that are slipped
around the part of an eyepiece that goes into the focuser and can be locked down at any
point using small set screws.
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Figure 4-2 Parafocal ring

The idea in this technique is essentially the same as the flip mirror technique in
that a brighter focus object is centered and then the camera is placed in the telescope.
Next, the image is focused (we’ll discuss focusing in depth below) and the camera is
removed. Without changing the telescope focus an eyepiece is inserted in to the tube and
slid in an out until the object is in focus. Sometimes this requires the use of an extension
tube to gain additional room and if you’re using parafocal rings on the eyepiece they are
now slid down against the focuser and locked in place so that the eyepiece can be slid in
the exact same amount the next time. Now the telescope is moved to the target to be
imaged and the eyepiece is removed and replaced with the camera and the images are
made.

The biggest challenge with the last way of imaging is getting the camera into the
telescope exactly as far as when the focus object was used. This is because moving the
camera in or out even a tiny amount will cause the image focus to change. For this
reason the first two techniques are preferred.

Now that all three of the basic approaches to focusing and centering the image
have been roughly described, let’s examine how to focus in more depth. For our
discussion we’ll use the first approach above, which assumes that you’ll be using a
GOTO Schmidt-Cassegrain telescope with a clock drive scope so that we can concentrate
on focusing for our first image.

One of the most important things for successful CCD astrophotography is to
have an optical system that does not “flex” under the weight of the camera and
accessories, and to have a mount that is as accurately aligned and stable as
possible. If the mount moves or does not track correctly, CCD imaging is made
an order of magnitude more difficult.




Set Up The Computer and Telescope

To begin your first imaging session, set up your telescope as you usually do for an
observing session and align the mount as carefully as possible.

Next, set up your computer near the telescope so that the camera cords can reach
from the eyepiece of the telescope to the computer ports you’ll be using, and orient the
monitor so that you can see the screen while changing the telescope focus. Connect your
camera to the computer using the steps in the previous chapter but for the moment don’t
insert it into the eyepiece focuser.

With the telescope drive running, point your telescope at the target you have
selected to image and carefully center the object in the telescope and focus the image
using your favorite eyepiece (a 10 mm is a good choice for this)’. Because the field of
view of the SAC 8 is so small compared to a typical eyepiece, if you don’t center the
target exactly to start with you probably won’t see the image once the camera is inserted
and you’ll need to remove the camera and re-center the target in the field of view.

Some telescopes, such as the Meade LX series, support a “cord wrap” option
from the hand control. Without cord wrap turned on, when directed to an object
in the sky, the telescope will take the shortest path necessary to slew to the

object. This can result in the telescope turning more than 360° over the course

of an observing session. Turning cord wrap on means that the telescope will

never turn more than a total of 360° during an observing session. This prevents
connected cords, such as those to the SAC 8, from being wound around the
telescope and mount. If your telescope has a cord wrap option, we recommend
you turn it on.

Connect the Camera to the Telescope

Next, remove the eyepiece from the telescope and fully insert the camera head
and secure it carefully. Because the CCD chip in the camera is slightly further back than
the image plane of the typical eyepiece it will be necessary to refine the focus of the
image in a moment so don’t worry about being too precise right now.

A WARNING: Be sure you secure the camera in the focuser securely so it does

not loosen and fall resulting in damage to the camera head..

Configuring AstroVideo

3 Some users misjudge the exact center of the eyepiece field and for this reason use an illuminated
reticle eyepiece that shows the center of the field.



Before you begin taking images, you’ll need to configure the AstroVideo
application for your particular computer setup. Start the AstroVideo application that you
installed from the CD-ROM and for the moment ignore the dialog asking you for a
registration number.

Next, you’ll see the camera selection dialog asking for the camera model you
have (figure 4-3). Select SACS8 and click “OK”.

SAC Imaging came x|

— Select camera model
™ SAC

" SACT
{~ SACTR
i~ Saca
" 5ACE-2

Cancel |

Figure 4-3

Before you begin an imaging session you’ll also need to tell AstroVideo where
you want images taken with the SAC 8 to be stored on your computer (by default
AstroVideo places images the same directory it is installed in). To change the default
image location, click on the Capture|Setup menu item (figure 4-3) in the AstroVideo
application menu bar.

+  AstroVideo - image capture applig
'I.-

File ‘iew Driver NeEsdlE=8 Darlk Flak

i} p| Setup 74

Header

Figure 4-3 The Capture|Setup menu.

In the dialog that appears click the large button under the ‘Image Directory’
label. A file chooser dialog will appear in which you should navigate to the directory
where you want the raw images to be stored then click “Save”. Click the “OK” button to
close the setup dialog.

Select the ‘Driver’ menu from the application menu bar and select “Twain
Devices’ (figure 4-4).



+  AstroVideo - image capture applici
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Figure 4-4 The Diver menu.

When you select Twain Devices from the driver menu, you’ll be presented with
the source selection dialog, which will probably only contain a single choice as shown in
figure 4-5 below. Be sure SACS is selected and click the ‘Select’ button.

Select Source

Sources:

SACE Image capture contral 1.0 [32-32]

........................

Figure 4-5 The Source Selection Dialog.

AstroVideo is now configured correctly to obtain images from your camera.
Next, select Video Preview from the View menu (figure 4-6) and Astrovideo will open
the video preview window that will allow you to focus the image.

+  AstroVideo - image capture a
WU Driver  Capture  Dark F

gt | v Toolbar
v Status Bar

Yideno Prewview

Mighbwvision

Figure 4-6

Capturing Your First Image

If you find Astrovideo running
sluggish or a black screen. then
disconnect the "TWAIN" driver and
load the VFW, then on it's menu
WDM image (not the WDM between
VFW and Twian) Then turn off live
video by clicking on the depressed
icon button under "capture”. When it
finally pops up (this may take a few
minutes, then Astrovideo will be
running fast) go to "Video, video
source" and select the 2nd tab and
on the second drop down window
change the "composite Video" to "S
video". Click okay. Click on the live
video icon and you should have live
video at the proper speed. You can
disconncet the VFW driver and go
back to TWAIN
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If you find Astrovideo running sluggish or a black screen. then disconnect the "TWAIN" driver and load the VFW, then on it's menu WDM image (not the WDM between VFW and Twian) Then turn off live video by clicking on the depressed icon button under "capture". When it finally pops up (this may take a few minutes, then Astrovideo will be running fast) go to "Video, video source" and select the 2nd tab and on the second drop down window change the "composite Video" to "S video". Click okay. Click on the live video icon and you should have live video at the proper speed. You can disconncet the VFW driver and go back to TWAIN.


At this point if you’ve done everything correctly and have centered a sufficiently
bright star you should see an out of focus image of the star in the capture control window.

SACS Image capture control E

Yideo Cantral
Brightress:

Drefault

Capture Still Image

Figure 4-6

In figure 4.6 the image of the star is reasonably focused. If you’re focus is very
far off you’ll probably see a very large image of a bright ring with a dark center. By
rotating the focus knob, you should be able to reduce the image to as small a point as
possible. If you don’t immediately see the image it may simply mean that the difference
in focus between the camera and the eyepiece is too great. Try focusing the image at the
telescope as you normally would until you see the image. If, after turning the focus knob
back and forth you still don’t see the star, carefully remove the camera from the telescope
(don’t disconnect it from the computer or close the AstroVideo application) and replace
the eyepiece. Carefully re-center and focus the star and then replace the camera and look
for the image on the computer again (try focusing the telescope again until you see the
image in the left hand window). If you still don’t see the image, slide the brightness and
contrast all the way to the left and try rotating the gain on the camera control box.

Once you have the star reasonably focused close the capture control dialog to
return to the Astrovideo application. Now, you’ll need to setup the long exposure
settings for the image. Click on the ‘Camera’ menu and select ‘Setup long exposure
control’ to display the long exposure setup dialog.

To test your camera for long exposure indoors plug only the USB in. Select the TWAIN driver. Set gain all
the way down. Turn extended exposure on (else where explained) Set the camera next to you on the table
until your screen is a shade of GRAY. Then plug in the parallel port. Your screen should go white.

2nd test same as before but this time with both USB and parallel ports plugged in. Set exposure time for
10000 mili seconds.Take the 1.25 adapter off the camer. Set camera face down on the table. Start capture.
During the countdown turn the camera face up and then down quickly. Final image should be white or near
white. If it's black then you left it face up too long.
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Figure 4-6 Long Exposure Setup

If your system is setup normal, the only thing you’ll need to set in this dialog is
the exposure time in milliseconds. In the image above we’ve entered 40000 which is 40
seconds. Click the ‘OK’ button to close the dialog and then select the Capture|Start
menu item.

At first it may look like nothing is happening, but the title bar of the application
should indicate that an exposure is being made and count down the seconds remaining.
Once the exposure is complete, if everything is setup correctly, you should see an over
exposed image of the focus star in Astrovideo. Congratulations, you’ve made your first
image!

There are a few things that should be noted here. The first is that although you
may want the gain control on the control box turned up to center and focus the image,
when you make real exposures, you’ll probably want the gain near the bottom of it’s
range (turned counter-clockwise). Also, you may see bright spots on the image (called
“hot” pixels) and in the remaining sections we’ll discuss how to remove them from the
images.

In the next chapter we’ll cover the steps to get your first real long exposure image
of a deep sky object, but before we move on we’ll describe a simple way to make sure
your images are well focused.

How To Make a Simple Focusing Aid

In making CCD images focus is probably the single most critical component.
When you observe an object with your eye that is slightly out of focus, your eye
compensates by focusing the image using the muscles surrounding the eye.
Unfortunately the CCD camera does not make these subtle and unconscious focus
adjustments so images that are slightly out of focus appear poor once captured.



Complicating the matter is that getting the perfect focus is often difficult using the real
time mode of the SAC camera on screen.

Fortunately, there is a cheap and easy way to get excellent focus using materials
that most users readily have. For this, you’ll need some plastic or cardboard larger then
the aperture of your telescope and some way to fasten it to the front of the scope. At the
simplest end of the spectrum you can simply use a piece of cardboard and tape, but
eventually you may want to make a more permanent plastic version.

To make the focusing mask, simply cut a circle of cardboard the size of your
telescopes aperture and then cut three smaller holes in the mask at 120-degree angles
(figure 3-3 below).

Figure 4-7 The Focusing Mask Layout.

The dimensions of the holes are not critical to the mask performance. While you could
use two or four holes, in a moment you’ll see why three has an advantage in focusing
using the SAC.



Using the Focusing Aid
Using the focusing aid is simplicity itself. To test the operation of the aid simply

point the telescope at a bright star and place the mask over the front of the telescope.
When the star is unfocused you’ll see something like figure 3-4 in the eyepiece.

Figure 4-8 Star appearances using the mask.

For every star in the field you’ll now see three images forming a triangle. How
large each image is and how far apart they are is determined by how far out of focus the
telescope is. Finding perfect focus is as easy as bringing the three images together to a
single point.

If you consistently place the mask over the telescope in the same orientation
you’ll rapidly learn which way to turn the focus based on whether the triangle points up
or down (that’s why we used three holes rather than two or four).

Using the aid with the SAC is exactly the same; you point the telescope with the
camera installed at a bright star and you should see the triangle of star images on the
computer screen in real time mode. After you’ve merged the three images into one,
you’re ready to move the scope to your imaging target and take an exposure.



CHAPTERS

Deep Sky Imaging

The SAC 8 camera is designed for deep sky, time exposure imaging and as you
might expect, since galaxies and nebulae are much fainter objects than the moon and
planets, you’ll need to take a much longer exposure to obtain images of them. Their low
luminosity also means that you will not be able to see them when the camera is in real-
time mode so focusing can be a challenge since you must either focus the telescope on an
object bright enough to see in real time mode, then move the telescope to the object you
wish to photograph to take the image, or you must focus the faint object through
experience and trial and error. Either way, a telescope that tracks well will go a long way
toward making your imaging efforts simpler.

Overview of Deep Sky Imaging

In order to obtain deep sky images we’ll follow these basic steps using a GOTO
telescope that we’ll elaborate on as we describe the process in detail:

e Using an eyepiece locate the object you wish to photograph. In our example,
we’ll use M-57, the Ring Nebula. First, synchronize your computer on the object
so that it will accurately GOTO the object on command.

e Locate a bright star near the object you intend to image. In our example we’ll use
the star Vega. Make sure the telescope accurately returns to the object you wish
to image.

e Center the star you’ll use to focus and remove the eyepiece (and diagonal if you
are using one). Insert the SAC 8 into the eyepiece holder,

e Place the camera in real time mode and you should see an out of focus image of
the star on the screen. Focus the star as tightly as possible.

e Send the telescope to the object you wish to image.

e Place the camera in deep sky mode and begin imaging.

While this process might sound fairly straightforward, in practice it can be quite
involved with an hour of preparation and imaging for one good quality image.

Some telescopes, such as the Meade LX series, support training the drive to
correct for periodic error in the telescope drive. This is called periodic error
correction or PEC and if your telescope allows it, you should consider training
the telescope drive prior to imaging since it will reduce the need for guiding

correction while taking the images.




Imaging The Ring Nebula

As stated above, the first step in imaging is setting up and aligning your telescope,
and then locating the object you wish to image. In this example we’ll use M-57, a
popular and bright planetary nebula in Lyra located in the summer sky in the northern
hemisphere.

M57, the Ring Nebula, glows in the constellation Lyra at magnitude 8.8. The

nebula is small, only about half a light year across (roughly 500 times the

diameter of the solar system) and lies at a distance of 2000 light years. Recent
AN research has confirmed that it is, most probably, actually a ring (torus) of bright

%.. y light-emitting material surrounding its central star, which has blown away its

outer envelopes at the end of its evolution.

Right Ascension: 18:54

Declination: 33:02

Before you attempt to capture M57 using the SAC 8, you make sure the following
steps have been performed:

e Collimate your telescope optics. Because of the faint nature of deep sky objects,
accurate collimation is essential to obtain the highest contrast and pin point star
images.

e Align your telescope as accurately as possible and make sure the clock drive is
operating correctly.

e Making a focusing aid (chapter 3) can really help the quality of your images.

e [fthe outside temperature is warm, cool the camera for 15 to 20 minutes before
you take your images.

Now we set up the camera and obtain proper focus using the star Vega. Locate Vega
and center it in a moderate to high power eyepiece then focus it as you normally would.
Start the AstroVideo software with the camera plugged into the computer.

Select the ‘Driver’ menu from the application menu bar and select “Twain
Devices’ (figure 4-4).

When you select Twain Devices from the driver menu, you’ll be presented with the
source selection dialog, which will probably only contain a single choice as shown in
figure 4-5 below. Be sure SACS is selected and click the ‘Select’ button.



AstroVideo is now configured correctly to obtain images from your camera.
Next, select Video Preview from the View menu (figure 4-6) and Astrovideo will open
the video preview window that will allow you to focus the image.

Focusing

At this point you should see a faint, out of focus image of Vega in the capture control
window. Place the focusing mask over the front of the telescope and focus as described
in chapter 3. After you’ve brought the three separate images of Vega together into a
single point, your telescope is focused on the CCD in the SAC 8. Now without removing
the camera, move the scope to point to M57 (this is made simple with a GOTO
telescope). Note that because the Ring Nebula is faint and must be imaged using a time
exposure, you will not see anything in the preview pane until after the exposure is made.

Before we actually make an exposure we’ll configure the capture software to keep
our images organized as follows:

Click on the Capture|Setup menu item. The AstroCapture dialog will appear (figure
5-1).
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Figure 5-1 The AstroCapture setup dialog.




Make sure the AstroCapture dialog looks like figure 5-1. Of particular importance
are the following points:

e Make sure that Frames per Image is set to 1.

e Make sure that Total images is set to 1.

e Change the Subject ID field to read something ending in ‘M57-°. The content
of this field is pre-pended to the image file name on disk and in figure 5-1 we
have also pre-pended the date.

e Create a new folder for your images by clicking on the large button below the
label that says ‘Image directory:’. This is where images will be stored on
disk (if you forget to change this you may have to go looking for your
images!)

e Make sure the ‘Save to FITS file(s)’ box is checked and ‘Colour images’ is
unchecked.

Click on the ‘OK’ button. Now we need to set up the long exposure settings.
Click on the Camera|Setup long exposure control menu item and the Camera control
port dialog (figure 4-6) will appear.

In the Camera control port dialog make sure all the settings are as they appear in
figure 5-2. In this example we’ll make a 60 second exposure (60 seconds equals
60000 mS).
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Figure 5-2 The Camera control port dialog.

Click the OK button. You’re finally ready to take an image.



Click on the Capture|Start menu item, shown in figure 5-4 to begin taking the

image. During the exposure the AstroVideo window title bar will indicate the number of
seconds left for the exposure.
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Figure 5-3

Once the exposure process is completed you should see something like figure 5-4
with the Ring Nebula clearly visible. Note that the size and brightness of the nebula in
the image depends upon the telescope optics rather than the camera. Figure 5-4 was

taken with a 12 {/10 optical system. If you’re image is fainter than this, try increasing
the exposure time.
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Figure 5-4 — The results of a 60 second exposure of M57.

Troubleshooting
If you experience difficulty getting your first image make sure of the following:

e The parallel port on your computer is connected to the camera. The software
uses the parallel port to place the camera in long exposure mode.

e Make sure your software is configured to use the parallel port you plugged the
camera into.

e Be sure your telescope has an unobstructed view of the object to be imaged (it
seems obvious but it does happen).

e Try increasing the exposure time.

e Ifall else fails, re-center Vega, and try taking a 30 second exposure to test the
long exposure mode. Exposed for 30 seconds, Vega should appear very
saturated as in figure 5-5 below.



Figure 5-5 — Long exposure of Vega.

Making Dark Frames and Removing Noise

Now that you’ve successfully made a deep sky image you’re ready to try to improve
them via longer exposures, stacking and noise removal.

The first step will to be to make a Dark Frame.

Astronomical CCD cameras are cooled to reduce the amount of electronic noise
in the system, but some noise still exists which can wash out faint detail when
imaging celestial objects. A dark frame is an image taken with the CCD shutter
closed that records only the electronic noise. Next, a picture is taken of the
night sky that records both the object in the sky as well as the noise. Then the
dark frame is subtracted to leave only an image of the subject.

The process to make a dark frame is very simple; just cover the telescope aperture
and make an exposure of the same duration as the image you plan to make (if the

telescope optics are open, you can cover the camera opening itself. Figure 5-6 shows a
typical dark frame.



Figure 5-6 — A typical 60-second dark frame.

The light pixels in image 5-6 are noise on the CCD. Fortunately, this noise is
consistent from image to image when the exposure time is constant, and because of this it
can be electronically “removed” after an exposure is made. To have AstroVideo
automatically subtract the noise, make a dark frame and select the ‘Current image as
darkframe’ menu item from the Dark menu (figure 5-7). Now select ‘Auto-subtract
for saving and display’ from the Dark menu.
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Figure 5-7 — Setting the dark frame.



Images taken after this process will automatically have the noise subtracted before
they are saved or displayed. You may find that making a dark frame of a slightly longer
duration than the intended exposure may result in better images. As an example, you
might try making a 60-second dark frame for 45-second images. Another useful thing to
do is to make several dark frames of the same duration and “average” them using the
techniques for images below. This image is then subtracted from images you take
subsequently. The most important thing to remember is when your exposure time
changes you need to retake your darks as well to prevent noise from being present in your
images.

Integrating Multiple Images With AstroVideo

Besides removing noise with dark frames, the second thing that novice imagers
can do to quickly improve the quality of their images is to integrate several images at
capture time into a single image or “stack” several images after capturing them (post-
processing). In order to improve the brightness and contrast of your images, you can take
one of two basic strategies; you can integrate the images at capture time, or you can stack
images. The first of these is quite simple using the AstroVideo application and requires
only two steps that are different than capturing images normally: indicate how many
images you want to take, and tell the program to integrate them. To do this, select the
Capture|Setup menu item to display the setup dialog (figure 5-1). Next, put the number
of images you want to integrate into the field labeled “Frames per Image” and check the
“Auto-add images during capture” box. Now when you begin the image capture process,
AstroVideo will take the number of images you and integrate them into a single image.
AstroVideo can also allow you to select the contrast settings for the images that are
integrated and can give you control over exactly how each image is integrated. For more
information consult the Help file for AstroVideo.

Simple Stacking of Images

Besides integrating images at capture time, users may also combine images via
stacking. Simply put, stacking works by taking several images of short duration and
“adding” the brightness values of corresponding pixels. At this point the reader may be
wondering why the imaging shouldn’t be simply done as a single exposure of longer
duration. After all, wouldn’t adding two 30-second exposures be the same as making one
60-second exposure?

The answer is no for several reasons. One major reason is that your telescope
mount may not be able to steadily track an object with out trailing for longer periods of
time. This means that while your drive may not be able to precisely track for 30 minutes,
it may be able to track for 3 minutes 10 times.

Also, by making shorter exposures you reduce distortion because of air turbulence
because you can exclude frames from stacking that have distortion, and only use the very
best images to contribute to the final product.



Finally, stacking images results in an increase in the signal to noise ratio, meaning
the amount of usable data for the image is increased without a proportional increase in
noise.

Stacking images is part science, part art and part luck. There are many fine
stacking tools available but we’ll demonstrate simple stacking using the FitsX application
that comes bundled with the camera.

To start with, make two or more images using dark frame subtraction and start the
FitsX application. From the menu select Tools|Combine images|Sum (Manual) (figure
5-9) and a dialog will appear asking you to select the images to combine.
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Figure 5-8

Multi-select the images to combine and click the OK button to begin manually
stacking the images.

Next, FitsX will display each of the images you selected in a processing window
similar to figure 5-10.
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Figure 5-9 The alignment process in FitsX
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Note the alignment cursor around the star above M57 that you will use to identify the
same point in each of the images. As you select the same point in each of the image
components FitsX adjusts the horizontal and vertical positions of the images and sums
the pixel values for you. When you’ve aligned all the images a file chooser dialog will
appear asking you where to save the image. For now, select the same directory, but name
the file ‘sumS57’ and click the OK button. After saving the image you’ll see the summed
image in the FitsX window looking something like figure 5-11.

Figure 5-10 The summed image



Note that in figure 5-11 that the central star in the ring is now plainly visible even
though it wasn’t in the separate frames. You can now adjust the contrast of the image
using the contrast button (¥) on the tool bar. Note that in out experiment we summed
only 3 images of the nebula and the resulting image is much brighter. In practice, you’ll
probably want to stack a larger number of images for objects that are faint such as M 57.

In addition to stacking and aligning images FitsX offers a variety of filters that can
improve the quality of your images. The deconvolution filter is an especially powerful
tool for sharpening images without adding large amounts of distortion.

The only real way to improve your image quality is through practice and patience.
Some users do nearly all of their image processing using FitsX while others prefer to
stack images (and sometimes remove dark noise using dark images stored in files) and
then use other applications such as Adobe Photoshop to adjust the contrast, sharpness and
gamma of your images.



CHAPTER7

Advanced Topics

As you get more skilled at making images with the SAC 8 you may have
questions about how the CCD performs with your system or how much sky you can
cover with one image. This chapter is designed to answer some of these questions and
lead you to resources to discover your own solutions to your unique issues related to
CCD imaging.

Computing SAC 8 Field of View

One of the first questions new imagers have is how much sky is recorded on each
image. Fortunately, computing the amount of sky covered is relatively straightforward
using basic arithmetic, but the final answer depends upon your exact optical system.

In order to compute the field of view of your system in arc seconds you’ll need to
know the focal length, in millimeters, of your telescope and the size in millimeters of the
CCD used in the SAC 8.

Most astronomy charts will give the apparent size of objects in minutes or
ST seconds of arc (for example the Ring Nebula is 1.4x1.0 arc min).

*{‘.f_‘ An arc second is one 60™ of one arc minute and is normally abbreviated by two
ﬁ"u T hash marks. One arc minute is one 60" of one degree and is abbreviated by a

single hash mark. For example 30 seconds of arc is written as 30” of arc or
simply 30”, and 45 minutes of arc is written 45’ of arc or simply 45’.

To compute the number of arc minutes covered by the CCD we use the simple
formula:

Arc minutes = (S x 3438) /

Where S is the length of one side of the CCD in millimeters and f is the focal
length of your telescope in millimeters.

According to appendix A the CCD used in the SAC 8 has an array of 640 pixels
by 480 pixels. Each pixel is 9.6um by 7.5um where one um is equal to 0.001
millimeters. This means that each pixel is 9.6 times 0.001 millimeters by 7.5 times 0.001
millimeters. In the horizontal direction there are 640 pixels so the CCD is 0.0096 * 640 =
6.144 millimeters across.



The CCD has 480 pixels vertically so it is 480 times 0.0075 or 3.6 millimeters
vertically.

To compute the amount of sky covered by the SAC 8, we’ll use an example scope
with a focal length of 2000 millimeters. Plugging these values into the formula above we
find:

Arc minutes (horizontal) = (6.144 x 3438) / 2000 = 10.56 minutes of arc.

Arc minutes (vertical) = (3.6 x 3438) / 2000 = 6.18 minutes of arc.

This means that images taken with a telescope of focal length 2000 millimeters
will cover an area of sky 10.56” by 6.18’.

If you don’t know your telescope focal length in millimeters, but you do know
the size in inches as well as the focal ratio, you can calculate the focal length in
millimeters using the following formula:
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Focal Length (mm) = Objective Diameter (inches) * 25.4 * focal ratio.

For example, if you have an 8 inch telescope with a focal ratio of f/10 then the
focal length in millimeters is:

Focal Length (mm) =8 * 25.4 * 10 = 2032 mm.

Using Focal Reducers

If you’re new to CCD imaging but experienced at visual observing you might be
wondering how you can change the “magnification” of images taken with the SAC 8.
Obviously for visual observation changing the image size is as simple as changing the
eyepiece used, but since the SAC is most often used for prime focus photography with no
eyepiece you may feel you are at the mercy of your optical focal length. The solution
then is to change the focal length of your telescope optics using a device called a focal
reducer.

Many telescope manufacturers sell optional focal reducers that allow owners to
alter the focal length of their optical system. For example, SAC Imaging sells a
combination /6.3 and /3.3 focal reducer designed for use with their cameras that can be
used to change the focal length of your system and focal reducers are available from a
number of other sources.

To calculate what effect focal reducers have on the amount of sky covered we use
the same formula as in the previous section, but plugging in the different focal length of
the optical system using the focal reducer. For example, the following table shows the
difference for a hypothetical 8-inch telescope used at £10 and /6.3 with the SAC 8:



Focal Ratio Focal Length (mm) Horizontal coverage Vertical Coverage
/10 2032 10.5° 6.2
/6.3 1280 16.7° 9.8

It is worth mentioning however that longer focal lengths result in dimmer images
(due to the spreading out of light) than shorter focal lengths. Because of this, choosing
the correct optical focal length then becomes a question of the size versus the brightness
of the object you want to image. For smaller, brighter objects such as planets you’ll
probably want to use the longest focal length possible, but for larger objects such as
nebulae you’ll probably wish to select a shorter focal length. As always, experimentation
is the best way to get a feel for the properties of your optics and the SAC 8 camera.



CHAPTER8

Troubleshooting

Hardware related issues
Intermittent Dark Bars in Images

If the camera supply voltage drops below 12 volts some users have experienced
alternating light and dark vertical bars, especially in long exposure images. To resolve
this issue make sure the power to the camera is truly 12 volts; some power supplies,
although labeled 12 volts may in fact be more or less. If you’re unsure of the true voltage,
it should be measured using a voltage meter.

Important Note: Under no circumstances should more than 14 volts ever be
applied to the camera. Doing so will damage the camera and void your warrantee.

The Camera Does Not Get Cold Even With the TEC Switch On

The Peltier cooling only affects the CCD chip, not the entire insides of the
camera. The thermoelectric cooling (TEC) keeps the CCD chip cool reducing electrical
noise that affects the resulting images. Additionally, the camera may feel like it is getting
warm. Cooling the CCD requires this heat to be dispersed and there is a heat sink in the
camera that disperses the heat to the cameras body.

I Don’t Hear a Fan Come On When I Switch On the TEC

As noted above the thermoelectric cooling affects only the CCD chip itself. The
TEC is completely solid state, there are no moving parts and hence no noise for you to
hear. Note that if you have a toggle switch on the camera head, it should be for the fan
high/low/off.

Using the Long Exposure Mode and Clicking on Capture Causes the Computer to
Hang

This may be due to the fact that your parallel port is not set up incorrectly. In
order for the camera to function correctly the port must be set to “ECP”. (NOTE: This is
particularly common on IBM ThinkPad notebook computers). Some users have also
reported that they must cycle the camera one time through an exposure to “wake up” the
parallel port. Also try changing video type to "S video" as explained on page 21 at the bottom.



If after confirming your port is set to ECP you still encounter the problem, contact
SAC Imaging as it is possible you were shipped the incorrect version of Astrovideo.

Planetary (Short) Imaging Does Not Appear to Work

There are two possible tests to try.

1) Unplug the parallel port and see if the camera works with the original version of

AstroVideo available from SAC Imaging.

2) Try taking images of zero length in AstroVideo 8 to see if short exposure works.
Laptop Mysteriously Locks Up After XX Minutes
Check your power settings! Many laptops automatically turn off the drives and other
items to conserve battery power. While imaging you may not move the mouse for long

periods resulting in the computer going to “sleep” and locking up. The best solution is to
disable all power saving features.

Software Issues
What Are the Basic Steps Required For Using Long Exposure?

While individual software and hardware configurations will vary, in general the
following steps can be used to do long exposure imaging:

1) Make sure the power, USB and parallel ports are plugged in. Be sure that
the power supplied to the camera is 12 volts since power supplies can vary
greatly from the documented numbers.

2) Start AstroVideo.

3) Select "SACS imaging control device" from the "Source" menu. (NOTE: If
you see WDM as the driver you have started the WRONG version of
AstroVideo.

4) Go to Exposure Setup and enable Long Exposure.

5) Go to Capture Setup and de-select Auto-save Images.

6) Take a long exposure without worrying about other settings.

7) When the exposure is finished open the preview window using the

“eyeball” button). The Twain driver will open a new window (this is the
preview window).



8) Again, you should now see a video preview. This is the focus mode. At
this time do not push the capture button because it does not work (it was
never meant to). Instead, we use Twain to capture images and this button
is default on the twain driver. It cannot be removed.

9) You should now be able to set the Color/Saturation to the far left side of
the dialog. Because the camera is black and white, having this setting at
anything but minimum will cause unwanted noise in the captured image.
At this point you can now set the gain on the capture box and the contrast
and brightness.

10) When you’ve set the gain and contrast and brightness to the desired
setting, press the "X" on the top right hand side of the dialog box to close
it.

11) You are now ready to capture a series of images.

AstroVideo Locks Up the Computer

The first thing to look at is the operating system you use. By far, Windows ME is
the least stable of Microsoft’s operating systems and if possible users should consider
upgrading to Windows XP or 2000. Windows 98 is no longer suported by Microsoft.

Important Note for Windows XP Users: Go to the C:\Program Files\AstroVideo
and right click on astrovideo.exe, and select “Properties”. In the dialog that appears click
on the “Compatibility” tab, and check to have the program run in 98/ME. In general any
program that misbehaves in XP can be run in the 98/ME environment using this
technique.

Note that if you run Windows NT, 2000 or XP you must put the giveio.sys file in
your windows/system32/drivers folder.

How Do I Disable the Hauppauge Sound Driver and Why Would I Want To Do It?

Disabling the Hauppauge sound driver is recommended because it frees up USB
bandwidth for the camera to use resulting in less compression of the image.

To disable the driver do the following:

Windows 98/ME:

e Press the Start button and open Settings|Control Panel.
e Double click on the System Icon.

e Select the Device Manager tab.

e Expand “Sound, video and game controllers”.



e In the list you should see the Hauppauge sound device. Select the device and
click the Properties button.

e Check the box at the bottom of the dialog that opens that says “Disable in this
hardware profile”

e Close all the dialogs with the “OK” buttons. (You may be asked to reboot).

Windows 2000/XP:

e Press the Start button and open Settings|Control Panel.

e Double click on the System Icon.

e Select the Hardware tab and press the “Device Manager” button.

e Expand “Sound, video and game controllers”.

e In the list you should see the Hauppauge sound device. Select the device and
click the Properties button.

e Check the box at the bottom of the dialog that opens that says “Disable in this
hardware profile”

e Close all the dialogs with the “OK” buttons. (You may be asked to reboot).

How Can the Default Image Folder in AstroVideo be changed?

You can set the default image directory by going into Settings under Capture
from the main menu. Next, click on the box listing the current selected directory and you
can then select the new default directory.

Long Exposure is not working

Common things to check are:

1) giveio.sys is not installed for Windows NT/2000/XP (it should be in the
directory named windows/system32/drivers).

2) Wrong parallel port selected.

3) Wrong parallel port type selected. The setting should be ECP rather than
Standard. Some users have reported that EPP works as well, so try that if ECP
does not work. To change the parallel port type, see the topic How Do I
Change The Parallel Port Type?

New drivers were being developed at the time the first cameras were shipped. If you
have high-speed Internet access you can download the latest drivers and installation
instructions at:

http://www.sac-imaging.com/drivers.html

Note that you will have to remove the old drivers before you can install the new
ones. If you installed the drivers via a HTML interface then you already have the correct
drivers and do not need to do anything. To uninstall the drivers see the next topic, How
Do I Uninstall The Drivers?



How Do I Install givio.sys In Windows XP?

There are two methods:

Method One:

Login to an account with Administrator privileges, copy the

giveio.sys giveio.ini and giveio.inf files from the AstroVideo installation
directory (for example C:\Program Files\AstroVideo) to:

C:\Windows\System32\drivers\

With the control panel in classic mode, open the control panel and do the

following:

Select Add/Remove Hardware

Choose “Add new device”

Choose “Select from list”

Scroll down to “Other Devices”

Choose “Have Disk”

Navigate to the C:\Windows\System32\drivers folder and select the
giveio.inf file.

The driver will then be installed.

Method Two:

Browse to the C:\Program Files\AstroVideo Folder and copy the files
giveio.inf, giveio.ini, and giveio.sys to the C:\Window\System32\drivers\
folder.

Go to the Control Panel and double click on Add Hardware.

Click “Next” on the Welcome screen and choose "Yes I have Already
added the hardware" on the “Is the Hardware connected” Screen.

Select “Add a new hardware device” on the following "Hardware is
already installed on your computer” screen.

Choose “Install the hardware that I manually select from a list” and click
“Next”.

Select “Show All Devices” and click “Next”.

Press the “Have Disk™ button and browse out to the C:\Program
Files\AstroVideo folder. Select the giveio.inf file located in that folder
and click “Open”.

Confirm that the giveio driver is listed and click “Next.”

Choose “Continue Anyway” to the Driver Signature Warning.



e Click “Finish” to finish the installation of the giveio driver and reboot
your computer.

How Do I Uninstall the Drivers?
To uninstall the camera drivers:

Locate the application named Awclear.exe in the "image capture" folderand run. The drivers and all
associated registry settings should be removed. If your camera is functioning correctly,
you should wait to until the major issues are addressed before installing newer software.

How Do I Change The Parallel Port Type?

You must go into your PC or Laptop’s BIOS to set the parallel port to ECP.
Please see your PCs user manual for instruction on accessing your BIOS and the parallel
port BIOS settings.

How Do I Toggle Between Long and Short Exposure To Set Up the Parallel Port?

Select Enable Long Exposure and then deselect it. Without enable long exposure
selected the camera shoots a single frame image. You can also take a long exposure
enabled image of zero seconds to set up the parallel port.

When Using Windows ME Some Menus Are Unresponsive

Sometimes we have found that certain AstroVideo menus are
unresponsive and slow when the Preview window is live, especially when using
Windows ME. The developer of AstroVideo believes this may be related to the
Windows WDM Video driver using all the computer cycles. In some cases, pressing the
CTRL and ALT keys at the same time release the menu.

In some cases, users have reported having to take a one second exposure to “wake
up” the software.

The Software Crashes When Taking Images.

Some users experiencing crashing have found that going into the Advanced
Capture settings and setting them to via scratch file rather than via clipboard eliminated
the crashing problem.



Why Do AstroVideo and FitsX show Different Exposure Times for My Images?

The discrepancy has to do with the time difference between when AstroVideo
tells the software to capture the image and when the image is actually captured.
Astrovideo has a delay from the time it tells the camera to end the exposure to the time
the image is taken. This delay is about 140-milliseconds per frame and is used to prepare
to capture the image.

If you stack images, this delay is accumulated from frame to frame for a total
difference. When Astrovideo sums images it keeps track of the exposure information and

this delay is added together for the actual exposure time.

Since different machines have different delays, the total discrepancy will vary
based on your specific hardware.

Is There a Way to Confirm That the Gain Control Is Working?

You can tell the gain is working by doing the following:

1) Covering up the business end of the camera.

2) Turn the gain all the way down and let just a little light in to the chip

3) Turn the gain up and you should see the screen turn white or lighter plus

noisier.

How Long Are the SAC 8 Exposure Times?

Short exposure mode is 1/60 of a second (video).

Long exposure is from 1/60 of a second (disabled long exposure capture) to
unlimited. If you set long exposure mode to zero the camera will take a 140-millisecond
exposure due to timing required to prepare the captured image.

How Can I Minimize Noise On the Captured Images?

Be sure to set the hue and saturation to the extreme left. The SAC 8§ is a black and
white camera and the color controls only add unwanted noise to the images.



I Think I Installed the Wrong Driver — How Do I Delete It?

Go to the SAC website and download the driver from the support section (be
aware that this file is 43 Megs so you’ll need a high-speed connection).

Before "unzipping" it looks for a file on your machine called hcwclear.exe and
run it to remove the wrong driver (important note: do this with the camera detached from
the computer). This file is also on the CD-rom in the "Image capture" folder.

Reboot your machine and unzip the driver files you downloaded into a directory
of your choice.

Next, reattach the camera, and when the computer asks to search or install from
location, choose pick location and browse to the directory where you unzipped the driver
you downloaded.

Finally, uninstall the version of AstroVideo that was previously installed and
install the new ones from the package you downloaded.

Should the SAC 8 Be Connected To the Computer Before the Driver Is Installed, or
Vice Versa?

The camera should be connected when the computer is booted and the user will be
prompted to install drivers as the equipment is found.

I Have a SAC 7 and Want To Use the Same Version of AstroVideo For Both
Cameras.

The newest versions of Astrovideo surport all SAC camera.

Note that you must use the newer version of AstroVideo for capturing long
exposures from the SAC 8.
I Have a SAC 7 — Do I Need To Uninstall These Drivers For the SAC 8 To Work?

There is no need to uninstall the SAC 7 drivers; the SAC 8 drivers are different
and will co-exist on the same machine.

I Followed the Instruction for Installing the Software, But the System Won’t
Recognize the giveio.inf Driver.

Make sure you have administrator rights on the box. Look in the device manager
under ports for the giveio driver to be loaded.



I Can’t Seem To Get Short Exposure Mode To Work.
Some users have reported that they need to start the computer without hooking up
the parallel port connection (USB only). Additionally some users then need to select

“Setup Long Exposure” and enter an arbitrary value like 5000 milli-seconds. After that
disable long exposure mode.

General Issues

What Filters Are Useful With the SAC 8?

If you have a refractor, an infrared blocking filter will be useful to help you get
sharp focus. This is because the camera is sensitive to IR and since infrared light does IR
does not focus at the same point as visible light resulting in blurring. If you have a
reflector or SCT this is not as much of an issue.

If you have high levels of light pollution, you may find an LPR filter useful.

If you intend to do color imaging, you will need a set of RGB filters with IR
blocking.

Where Can I Buy An IR Filter?

SAC Imaging now has a IR filter for $55.

The Filter Holder Seems To Have Light Leaks.

Try gluing a small piece of black felt material to each filter slider (all four sides).
To get the right size for each piece, make a template of the slider out of cardboard and
slide the cardboard into the filter holder to mark where the slider would butt up against
the holder.
Is The SAC8 a Non-Antiblooming CCD?

The SACS8 is an ABG camera.
What Color Filters Work For Color Imaging With the SAC 8?

Users have reported successful results with the following sets:



e Light Red #23A, Light Blue #82A, Light Green #56
e Red #25, Blue #80A, Green # 58

Users have used these sets both with and without an IR Filter.
Will AstroVideo Guide An ETX-125 While the Camera Is Taking Pictures?

Yes and no. If your ETX can guide well for say 20 seconds, then you can use the
software's auto guiding commands sent to the ETX every 20 seconds to make corrections.

With this arrangement, multiples of up to 20-second frames can be integrated.
Note that since the ETX does not understand one of the LX200 commands there is a
special note in the Help files to work around this.

The maximum length of the exposure you can use is determined by the maximum
length of time the mount will track without unacceptable error.

What Should The Contrast, Gain, Brightness and Saturation Be Set To Initially?
Try the following settings:

e Set the contrast to near the maximum value.

e Set the gain on the control box to near the minimum.

e Set the brightness about mid-scale.
Set the saturation to the minimum. Having the saturation set to anything else will result
in unwanted noise because the SAC 8 is a black and white camera.



CHAPTER9

Cleaning and Maintenance

The SAC 8 requires little user maintenance and should be treated like you would
treat any optical instrument. To clean the CCD optical window on the SAC 8 use the
same method and care you use for cleaning your telescope optics.

From time to time you may notice dust on the optical window covering the CCD
in the camera. To remove dust on the window try blowing the CCD off with compressed
air available at camera and telescope outlets.

For objects that do not blow off, the use of a “lens pen” (also available at camera
shops) is ideal. If you do not have a lens pen, you can use a small amount of lens cleaning
solution on a Q-Tip to gently remove the object.

Remember to unplug your camera from the computer and power when not in use
since leaving the thermo-electric cooling running will lead to premature failure.



CHAPTER 10

Support and Warranty

SAC 8 Limited Warranty

The SAC 8 is warranted by SAC Imaging (“SAC”) to be free of defects in
materials and workmanship for a period of ONE YEAR from the date of original
purchase.

SAC will repair or replace a product, or part thereof, found by SAC to be
defective, provided that the defective part is returned to SAC, pre-paid, with proof of
purchase. This warranty applies to the original purchaser only and is non-transferable.

RGA Number Required

Prior to the return of any product or part, a Return Goods Authorization (RGA)
number must be obtained by writing or calling (321) 259-6498. Each part returned should
contain a written statement detailing the nature of the claimed defect, as well as the
owner’s name, address and telephone number. The repaired unit or a new unit will be
shipped within 72 hours of receipt of the defective unit.

This warranty is not valid in cases where the product has been abused or
mishandled, where unauthorized repairs have been attempted or performed, or where
depreciation of the product is due to normal wear and tear. SAC specifically disclaims
special, indirect, or consequential damages or lost profit which may result from breach of
this warranty. Any implied warranties which cannot be disclaimed are hereby limited to a
term of one year from the date of original purchase.

This warranty gives you specific rights. You may have other rights which vary
from state to state.

SAC reserves the right to change product specifications or to discontinue products
without notice.

Contacting Technical Support

For technical support for the SAC 8 cameras, drivers or AstroVideo software:
Sonfest
P.O. Box 360982



Melbourne, F1. 32936
(321) 259-6498
Email: wsnyder@sac-imaging.com

Picture Window

For Picture Window support, visit the Picture Window web site at www.dl-c.com
SAC 8 User Manual Errors and Omissions

Matt Welsh, High Valley Observatory

12250 High Valley Rd

Clearlake Oaks, CA 95423

Email: matt@matt-welsh.com
Web: http://www.highvalleyobservatory.com



APPENDIX A

SAC 8 Technical Specifications

Pixel Size: 9.6pum x 7.5um

CCD Chip Type: Sony 1/3" EX-VIEW HAD Interline Transfer CCD
Pixel Layout: 640 X 480 displayed

Exposure Length: 1/1,000 Seconds to infinity

Image Formats: JPG, BMP, FITS

Required Computer Interface: USB and standard Parallel (needs both)
Cooling: Peltier thermo-electric cooled

Cooling Power: 12V @ 3.5 amps
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