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Abstract

TESS is a photometric mission to discover exoplanets!. TESS CCDs? are deep-depletion Bl devices fabricated with metal straps
running beneath the depleted regions to allow fast frame store transfers. At long wavelengths, light can penetrate to these depths, get
reflected back into the depletion region, and be absorbed. In addition to these straps, other metal lines run beneath the depletion
regions. Aluminum-Copper straps are used to act as temperature sensing devices, and lines to drive the charge injection serial register
complete the strap complement. Spot sources simulating stars were scanned across these straps to determine photometric effects.
Strap reflectivity increases consistently with the measured QE3, and rises to 14% in the red most region of the TESS passband.

Strap Effects on the TESS mission Experimental Setup

 Use an engineering TESS focal plane array, mounted inside a thermal vacuum chamber
* Focused light source spot radius ~1 pixel radius (focused with Z-stage piezo)

« Spot moved along a row using a piezo X-Y stage; angle of incidence ~0°

* [llumination intensity kept well below full well capacity

« Scan across the lines at different wavelengths

Simple box photometry (10x10 pixels) to determine spot intensity

« Straps can affect the shape and brightness of stars falling on or at the
edge of stars

* Incident light from f/1.4 lens penetrates the silicon at different angles and

creates a PSF; reflections off the straps can create additional blur to the
PSF

* Cooler red stars (such as the M dwarfs TESS targets) are more affected
than the hotter blue stars, with overall fractional contributions from 1-2%?4
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Flat lllumination of the CCD at Different Wavelengths
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Tree rings readily visible at shorter wavelengths (used for flat field
calibration)
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Fig. 8 Experimental Schematic

Results
« Scans across columns show varying reflectivity at different wavelengths
« Scans also carried out at different substrate voltages, no variation
e Scans along columns do not show discernible variation
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with longer wavelength, indicating greater break at 890nm is consistent with the QE dropping
reflectance from adjacent straps precipitously at that wavelength. /
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