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BAADER NARROWBAND 
FILTERS 

SBIG is pleased to offer a custom set of 
Baader narrowband filters for the ST 
and STL cameras effective as of this 
announcement.  SBIG and Baader 
Planetarium, Mamendorf, Germany, 
have enjoyed a longstanding 
relationship.  Some accessories for the 
ST and STL cameras have been made by Baader for SBIG over the years, 
including the UV/IR cut filter that we supply with every single-shot color 
camera for optimum color balance.  Now, this relationship translates into 
incredible savings for SBIG customers.  Baader Planetarium has developed a 
set of narrowband filters in in 1.25" and 2" sizes.  The 2" filter is specifically 
made for the STL series cameras in the 50.8mm (2" unmounted) size for the 
STL filter carousel.  These drop in both the 5 position and 8 position filter 
wheels for the maximum clear aperture in a 2" filter for our large 11000 CCDs.  
Moreover, these new narrowband filters are the same thickness as our standard 
50.8mm LRGBC set making them all parfocal for the STL models.   Each filter 

is made of high quality substrate, 
polished to yield 1/4 wave flatness or 
better, with hard multiple anti-
reflection coatings on both sides.  The 
narrowband filters are available in a 
7nm wide H-alpha filter, 8nm wide H-
beta filter, 8nm wide OIII, and 8.5nm 
wide SII.  In addition, there are some 
specialty filters such as an IR pass 
filter and a U filter ("Venus" filter).  
The narrowband filters typically have 
around 90% peak transmission at the 

design wavelength.  These filters are also available in 1.25" sizes for ST series 
cameras, in threaded cells for the CFW8A, CFW9 and CFW10 filter wheels.  
Note, however, that due to the different thickness of the smaller 1.25" RGBC 
filters the narrowband filters are not parfocal in the smaller size at this time.  
The remarkable news is that a set of the 3 most commonly used narrowband 
filters (H-alpha, OIII, SII) is available for under $400 for the ST cameras (1.25" 
size), and under $900 for the STL camera (50.8mm size)!      



The IR-Pass filter blocks wavelengths below  670 nm.  At these longer 
wavelengths, planetary images are less disturbed by wavefront distortions in 
the atmosphere.  By combining a luminance image taken with the IR-Pass 
filter, along with  RGB frames, overall image sharpness is significantly 
enhanced.  Some of the world's best amateur planetary images have been taken 
with this technique.  This filter is available only in 2" OD threaded cell (48mm 
threads). 

 The latest coating technologies permit the Baader U Filter (Venus Filter) to 
transmit from 300nm to 400nm, with a peak transmission of 80%!  The filter 
completely blocks the rest of the region from 200nm to 1500nm, through the 
use of a complex 20 layer dielectric coating stack, on top of a special UG-11 
substrate.  Up till now, Amateur efforts typically relied upon deep violet 
colored filters, or combinations with simpler interference filters, which do not 
provide the high transmission and efficient rejection outside the important 
spectral region from 320nm to 390nm.   Given the poor transmissions of many 
optics in the UV and the lower sensitivity of some CCDs to this wavelength, 
high filter efficiency and complete rejection at longer wavelengths becomes 
paramount to recording good contrast at reasonable exposures.  The same high 
optical quality and features as the other Baader filters ensures the highest 
contrast and sharpest images possible.  Interestingly, the solar Calcium K-Line 
is also within the pass band of this filter.  This opens up the exciting possibility 



for recording flare structures on the solar disk or edges.  This filter is available 
only in 2" OD threaded cell (48mm threads 

Baader's innovative new designs and features, together with the very latest thin 
film coating technologies, result in outstanding performance, efficiency, and 
image quality.   Baader filters are unique, in that they utilize true optically 
polished flat substrates.  Ultra-thin precision cells deliver the maximum clear 
aperture and minimize vignetting.   Ion beam hardened coatings ensure your 
filter will withstand real-world use and repeated cleaning - they are tough 
enough to survive boiling water!  

Baader Planetarium filters are made from striae-free substrates, and actually 
fine optically polished flat to within 1/4 wave p-v over the entire surface, plane 
parallel to within 30 seconds of arc.  This important and unique custom step 
adds cost - but the result is a filter that maintains the full wavefront quality of 
the telescope without double images or ghosting, even at high magnifications.   
Critical to maintaining this level of flatness are Baader's carefully balanced 
coating designs, which prevent coating surface stresses from warping the 
substrate.   Such high flatness enables Baader filters to be used far in front of 
the focal plane, ahead of star diagonals. 
  
Durability has always been a hallmark of Baader Planetarium.  The multi-layer 
dielectric coatings are plasma assisted and Ion beam hardened using the latest 
technology (the coatings are harder than the glass substrate itself!).  Baader 
filters withstand repeated real-world exposure to the elements and physical 
cleaning.  Users need not leave their precious filters dull and dust encrusted to 
avoid cleaning - Baader filters may be used and cleaned without fear.   Baader 
Filters will truly last lifetimes. 
  
Baader's special filter cell design offers unique features that enhance their 
reliability and usability.  Though difficult to produce, the ultra-thin filter cell 
results in the maximum possible clear aperture, in order to minimize vignetting 
(1¼" Filter clear aperture is 27mm!).  The special threading has been designed 
to fit the wide variety of eyepieces and accessories (there is significant 
variation between the 1¼” filter threading used by eyepiece and accessory 
manufacturers).  The front 'crown' of the filter incorporates milled notches 
which make handling and threading the filter a more secure operation in the 
dark.   
  
Despite the high quality and advanced technology, Baader Planetarium 
filters are affordable.   By leveraging high volumes across all filters in the 
Baader family, these filters can be offered at very reasonable prices. 
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MODELS AO-L and AO-8 
ADAPTIVE OPTICS 

The AO-L and AO-8 are second 
generation adaptive optics systems from 
SBIG specifically designed to enable an 
SBIG camera user to obtain the ultimate 
in image resolution that his/her telescope 
and site can achieve.  The AO-L is 
designed for the STL series cameras.  
The AO-L can also be used with any ST-
7/8/9/20/2000 USB camera with the appropriate adapter kit.   The smaller AO-
8 is a replacement for the former AO-7 and can only be used with ST-
7/8/9/10/2000 USB cameras.  Both of these units get power and commands 
directly from the camera via a short cable to camera's I2C port.  No other 
external cables are required for power or control.  Both units have an I2C output 
port as well so they are fully compatible with other I2C accessories that you 
might add to the system, such as a CFW9 or CFW10 filter wheel.   

Model AO-8 Adaptive Optics System 
for ST Series Camerashed 

TIP-TILT HIGH SPEED GUIDING 

SBIG has exploited the second guiding 
CCD detector in our self-guiding 
cameras to stabilize stellar images, 
enhancing resolution. These new AO 
systems use a tip-tilt transmissive 
element to correct for image wander due 
to low order local atmospheric effects 
and for correction of mount errors, wind 
vibration and other erratic motion of the 
optical system that is otherwise too fast 

for an autoguider or telescope drive corrector to respond to effectively.  By 
monitoring a guide star with the smaller tracking CCD that is built-in to SBIG 
cameras, or the Remote Guide Head, the AO makes fine corrections at 
approximately 10 times per second to hold the image fixed on the CCD during 
the exposure. 

Model AO-L Adaptive Optics System 
Attached to STL Camera 



The system is closed loop, which means that it checks the position of the guide 
star after every move and makes adjustments on the next move.  This results in 
a series of small, fast and very precise moves that continue over the course of a 
long exposure.  This is possible because the guide chip is located behind the 
AO device and can measure the results of each move it makes.  In the past, with 
the AO-7, this presented some difficulties when using narrow band filters 
because light from potential guide star candidates was attenuated by the narrow 
band filter to one degree or another resulting is guide stars that could be 
difficult to find or too dim to use.  However, the new AO design and new 
camera improvements eliminate this problem.  Because of their more compact 
design, the new AO systems lend themselves to the use of off-axis guiders that 
can place a pick-off mirror or diagonal in front of the filter wheel.  Also, all 
new USB cameras support a Remote Guide Head that essentially places the on-
board guiding CCD anywhere in front of the filter wheel the user decides and 
this Remote Guider duplicates all the functions of the built-in tracking CCD, 
including the fast readout function required to control the AO.  This means that 
by using a custom off-axis guider, one can still have all of the benefit of the AO 
no matter what filter is being used, even filters that make starlight nearly 
invisible to the imaging CCD 

Another benefit of the new AO design is that they take up far less backfocus.  
The former AO-7 required about 3.5 inches of backfocus and placed the camera 
at right angles to the optical system.  Inserting an off-axis guider or other pick-
off mechanism added even more backfocus.  However, the AO-L and AO-8 
require only about 2 inches of backfocus (when attached directly to the camera) 
and leave the camera square in the optical path.  Additionally, the transmissive 
element of the new AO design has a relatively large range of motion.  In the 
AO-8 for example, the range of correction is roughly +/- 40 pixels.   Assuming 
one is imaging at approximately 1 arcsecond per pixel, this means the AO-8 
can correct for up to about 40 arcseconds of periodic error in the telescope 
mount.   Since most modern mounts with PE error correction are capable of 
reducing any residual periodic error within this range, it is possible to guide 
long exposures with the AO-8 without making any guiding corrections to the 
mount at all.  Guiding in this manner is also far more accurate than can be 
achieved by issuing corrections to the telescope drive.  The tilt of the element 
during operation does not lead to any image rotation or measurable defocusing 
at the edges of the frame, even when relatively large ranges of correction are 
required from beginning to end of the exposure.  If the image drifts slowly 
during the exposure due to Periodic Error or slight misalignment of the mount, 
the AO can continue to operate without having to issue any corrections to the 
mount to re-center the guide star.   This larger range of motion is one more 



advantage of the AO-8 over the earlier AO-7 design which worked best when 
making corrections within a narrower range, requiring mount calibration and 
interaction.   

RESULTS 

The results one can achieve with the AO-L or AO-8 depends on a number of 
factors and no two imaging sites are exactly the same.  However, many years of 
experience with the former AO-7 and now the AO-L make it clear that SBIG's 
implementation and design of a closed loop AO offers a distinct advantage in 
image resolution, even when one has superior optics, mount and calm seeing.  
Take for example the test images below of the same double star captured with 
and without the AO-L operating.  The brighter star is approximately mag 14.7 
and the dimmer star is approximately mag 15.7.  Separation is approximately 
3.7".  Two 15 minute images were taken one right after the other on the same 
night with an STL-11000M-C1 camera through a 20" F/8.3 RC scope mounted 
on a Paramount.  The AO-L image clearly shows a tighter, brighter, better 
resolved stars compared to the non-AO image.  The AO improved the 
measured FWHM (Full Width at Half-Maximum) and peak brightness of both 
stars by nearly 30%.  

 

  
Double star image without AO (left) and with AO (right). 
Both images are 15 minute exposures, enlarged 300% 
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CONTACTING SBIG 
 
Thank you for your interest in our products.  
We would like to make ourselves easily 
available for you.   Please contact us with 
any questions or requests for further 
information.  Our normal office hours are 
from 8AM to 5PM Pacific Time, Monday 
through Friday, excluding holidays.  We are 
normally closed the week between 
Christmas and New Year. 
 

 
 
 

Mailing Address E-Mail 
SBIG 

147-A Castilian Dr. 
   Santa Barbara, CA 93117  

USA    

General Information and 
Technical Support  

sbig@sbig.com 

Telephone Shipping Address 

Voice: (805) 571-7244 
FAX: (805) 571-1147 

SBIG 
147-A Castilian Dr.   

Santa Barbara, CA 93117 
USA 

Web Site 

http://www.sbig.com 

 
 

Please visit our web site for up to date pricing and product information.  We also have an 
extensive gallery of customer images and technical application notes. 
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