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Abstract
The Chromospheric Lyman-Alpha Spectro-Polarimeter (CLASP) is a sounding rocket instrument which is currently being developed by NASA’s Marshall Space Flight Center (MSFC) and the National Astronomical Observatory of Japan
(NAOJ). The goal of this instrument is to observe and detect the Hanle effect in the scattered Lyman-Alpha UV (121.6nm) light emitted by the Sun’s Chromosphere to make measurements of the magnetic field in this region. In order to
make accurate measurements of this effect, the performance characteristics of the three on-board charge-coupled devices (CCDs) must meet certain requirements. These characteristics include: quantum efficiency, gain, dark current,
noise, and linearity. Each of these must meet predetermined requirements in order to achieve satisfactory performance for the mission. The cameras must be able to operate with a gain of no greater than 2 e-/DN, a noise level less than
25e-, a dark current level which is less than 10e-/pixel/s, and a residual non-linearity of less than 1%. Determining these characteristics involves performing a series of tests with each of the cameras in a high vacuum environment. Here
we present the methods and results of each of these performance tests for the CLASP flight cameras.

Dark Current

Dark currentis a type of noise caused by thermally excited electrons being excited
into the conduction band and registered by the CCD, even when no radiation is
incident on the detector. These electrons are indistinguishable from the photo-
generated electrons emitted when photons strike the detector. Because this is
caused by thermally excited electrons, cooling the camera to low temperatures
(<-20C) can help limit this noise. Another limiting factor is the exposuretime of the
camera; longer exposuretimes result in higher dark currentsthan shorter
exposuretimes. The method we use for correcting this issue in our analysis is to
take a series of “dark frames”, or exposures with the cameras in dark
environments. From this series of images, a “master dark” frame can be
constructed bytaking the mean pixel value, over the entire series, at each pixel
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The cameras to be used in the CLASP mission are three, dual readout CCD a0000f| * * Right : This test measures how well the device responds to different
cameras. Each CCD is constructed of 528x560 pixels, with 12 leading and - intensities of light. Ideally, the number of electrons read out
trailing pixels which are considered “dead” as they are unresponsive to by the CCD should be linearly related to the intensity of the
photons hitting them. The two readout channels increase the readout speed of 30000 light hitting the detector. To measure this feature of the

the CCD, however, small differences in the two readout channels cause an cameras, an LED, with an adjustable intensity is used to
offset between the two sides of the CCD (See Figure 1), meaning that nearly all illuminate the CCD. A series of images are then taken, as well
analysis must be done separately for the two sides. Each of the cameras were as photodiode data, for different LED voltages. The non-

designed and built at MSFC allowing for easy modifications to the cameras as residual linearity can be determined by plotting the DN
well as repairs if necessary. (from the image series) versus the photodiode current for

the different intensities. Subtracting these values from the
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