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B-spline sky subtraction: a primer
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� B-splines are spline functions weighted 
to pass near (but not through) nearby data 
points.

� Fitting a b-spline thus produces a robust 
fit to the overall local trend of the data.

� This provides a natural method for 
producing a noise-averaged model sky 
spectrum, with outlier rejection.

� Since this modeling method fits the 
dominant features of the raw data, it tends 
to leave out flux from the target object, 
reducing over-subtraction.

� Our methods are based on the b-spline 
code of D. Schlegel and S. Burles (SDSS).



1. Raw spectrum

2. B-spline sky model

3. Sky-subtracted spectrum
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To produce a model sky spectrum, we
mask out flux from the target object and
fit all other data points with a  single 
b-spline (see below).

This method allows us to achieve
Poisson-limited statistics, even on
regions strongly contaminated by 
night sky emission (see right).



Non-local sky subtraction

 

For very short slits (~3” ), the sky-
only data is too coarsely sampled to 
produce a well-behaved b-spline
model.  This leads to an extremely
noisy sky-subtracted spectrum.
Worse yet, short slits occur most
frequently in high-density regions, 
e.g., galaxy clusters.
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To tackle this problem, each slitmask
includes several slits with no target object.
These sky-only slits can then be used to 
produce model sky spectra.  This requires 
convolution with an empirically fitted kernel, 
to account for variations in point-spread 
function, instrumental response, etc.  The 
possible introduction of systematic errors 
must be carefully monitored.
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A typical kernel for a 100-Angstrom section
of the spectrum is shown at left.  The actual
 convolution kernel must vary with 
wavelength  to account for varying 
instrumental response.
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� For short slits, non-local sky subtraction can significantly impove noise properties (below left).

�For long slits, the increase in statistical noise is mild (~15% above Poisson, below right).
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