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THEMIS-EFI
Impact of Instrument Offsets on Science Data Products

History:

· Rev A, John Bonnell, UCB, 21 May 2008.

· Initial version, in response to request of early May 2008.

Introduction:

This document describes the varieties, sources, typical magnitudes, and impacts in relevant geophysical coordinate systems of quasi-static offsets in the THEMIS-EFI dataset.  This document concentrates on the measurements made by the spin plane (radial) sensors, with discussion of the axial sensors and measurements deferred for the “THEMIS EFI Data Products Caveats,” document (DOC REF TBD).

Spin Plane (Radial) Measurements:

· Fixed Offsets:

· Sources:

· Work function or photoelectron emission differences between sensors.

· DC voltage offsets in on-board analog signal processing.

· Typical Magnitudes: <= 3 mV/m (1 sigma variations of of 1 mV/m).
· Impacts:  

· Fixed offsets will be “spun up” to the spacecraft spin frequency (~0.33 Hz) by transformations from SPG (Spinning Probe Geometric) to all other despun coordinate systems (DSL, GSE, etc.) unless removed prior to transformation (THM_EFI_DESPIN does this).
· Spin-Dependent Offsets:
· Sources:

· Differential photoelectron collection between sunward and anti-sunward sensors.

· Spacecraft or boom photoelectron cloud asymmetries.

· Other local space charge asymmetries (e.g. cold plasma wakes) 1.

· Typical magnitudes:  +1 to +3 mV/m in the XDSL direction.

· Impacts:

· Spin-Dependent offsets will impact the result in other coordinate systems depending upon how much of the XDSL coordinate is mixed into each of the components.  Due to the relatively small angular offset between the DSL and GSE coordinate systems (< 8 degrees between ZDSL and ZGSE), the impact is most readily apparent in components that are most strongly affected by XGSE.
· Note 1:  The impact of cold plasma wakes on EFI measurements is discussed in “THEMIS EFI Data Products Caveats,” document (DOC REF TBD).
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