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SCIENCE AND CALIBRATION DATA

Exactly what you need will depend on the data set, but all the images
generally fall into two categories.

Science Exposures: Self-explanatory -- this is the data you care about

Calibration Exposures: All the non-science images that must be taken for
use in reducing your data.

Types of calibration that are typical for optical imaging include:
Dark and Bias Frames
Flatfields (Dome, Twilight, Sky)
Off-source sky images for sky subtraction (only for large sources)
Standard Stars (for photometric calibration)

Both science and calibration data can come as individual images or
mosaics for multiple detector instruments. For mosaics you need
to do everything described separately for each detector.
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CALIBRATION. OVERSCAN REGIONS

CCD Overscan Regions

Overscan Regions: Many CCD images now include what are called overscan
regions. Overscan regions are rows and columns along the image edge that are
not exposed to light. These regions essentially act as darks that can be
subtracted directly from the image. Typically you will have both overscan rows
and overscan columns. Overscan regions can be used alone or in
conjunction with dark or bias frames. If used with dark (bias) frames,
then the dark (bias) should be subtracted from the overscan region as
well as the rest of the image.

Advantages:
» Quverscan taken at same time as data, so reflects actual electronic noise and any time
variability

Disadvantages:
* Querscan regions do not contain full 2D information contained in a dark or bias.
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CALIBRATION: FLATFIELDS

Flatfields

What: Exposures of a uniformly illuminated source

» Types of flatfields: Dome, Twilight, Sky

»  You want to use multiple flatfield images and median combine them.
* Reduces the noise and eliminates spurious pixels in individual frames.
» Eliminates objects for twilight and sky flats
* Must normalize all images to same mean value before combining
» Combined image typically called the “master flat”.

» Normalized to have a mean value of 1.

» Taken in each filter

» For dome and twilight flats, you want to have as many counts per pixel as possible to
reduce noise, but not so bright as to saturate or have concerns about nonlinearity.

Purpose: Correct for pixel-to-pixel sensitivity variations
» FEach pixel has a different response
. * Quantum efficiency variations, dust on the optics, vignetting, ...

» [filluminate all pixels with the same brightness, then you can measure and
correct for these variations

Application: Divide the science frame by the master flat.
Relevant IRAF tasks: imcombine, flatcombine, ccdproc, imarith
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REDUCTIONS:. COsSMIC RAYS

Cosmic Ray Removal

What: Elimination of cosmic ray events from images.

Purpose: '
A, = Ifnot removed, cosmic rays compromise photometry and yield spurious detections.
' “ ~ Application for Projects: Cosmic rays can be removed when stacking images.

T have lots of cosmic rays?
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OPTIMAL TIMELINE

Below is a suggested timeline for completing different portions of the
independent projects. The pace at which you proceed is left to your

discretion, but you are encouraged to start early in case of setbacks.

Note that, while 7 lab periods are dedicated to the projects, you will be expected to also
work on the projects outside of lab.

February Lab periods on Feb 13, 20 (note that the idl tutorial has been cancelled)
» Finish downloading data

» Perform bias subtraction and overscan subtraction

» Create and apply flatfields

» Make and apply bad pixel masks

March Lab period on March 6
» Perform fringe correction or sky subtraction if necessary
= Align and combine images

April Lab periods on April 3,10,17,24

» Photometry

»  Analysis (CMD, color-color diagrams)
» Final Report
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WTTM CCD QE & WTTM Sloan Filters
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KPNO MOSAIC FILTERS
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