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TITLE: Flux Gate Magnetometer Requirements

RFA CODE:  16

REQUESTED BY:  J. Bolek
SPECIFIC REQUEST:  

(1) Specify that the Flux Gate Magnetometer (FGM) is a 3-axis device. Specify any associate requirements (orthogonality, crosstalk, etc.) 

(2) Specify FGM alignment requirements (accuracy and/or knowledge)

SUPPORTING RATIONALE: The FGM is a 3-axis device, but it is not specified as such.  Also, the alignment requirements were not stated. 

RESPONSE 

The flow-down of requirements from the 3-axis FGM are detailed in the THEMIS Error Budget Technical Memo.  The purpose of the Tech Memo was to document the stability, timing and knowledge requirements and explain revisions to the lower level subsystem requirements in THM-SYS-001 THEMIS Mission Requirements Document Rev B, released prior to the THEMIS Mission PDR.  

From the Tech Memo, the flow-down of stability and knowledge requirements as related to FGM are stated below.  Please see the Tech Memo for additional discussion and the specific requirements in the MRD that relate to each segment. 

POINTING STABILITY REQUIREMENT:

For pointing stability, the driving Level 1 Science requirement is:
S-8: Determine the cross-current-sheet current change near the current disruption region (+-2Re of meridian, +-2Re of measured current disruption region) at substorm onset from a pair of Z-separated probes using the planar current sheet approximation with relative (inter-probe) resolution and inter-orbit (~12hrs) stability of 0.2nT.

This requirement can be broken into the following segments:

1. Inter-orbit stability over 12 hours shall be <0.2nT (relates to the measurements of the FGM sensor only)

2. Inter-probe resolution shall be <0.2deg (relates to knowledge only)

a. ACS knowledge (FGM internal) shall be <0.1deg (Bx and By)

b. Mechanical/thermal stability shall be <0.1deg 

ABSOLUTE KNOWLEDGE REQUIREMENT: 

For absolute knowledge, the driving Level 1 Science requirement is:


S-6: Track between probes the earthward ion flows (400km/s) from the reconnection site and the tailward moving rarefaction wave in the magnetic field, and ion plasma pressure (motion at 1600km/s) with sufficient precision (dV/V=10% or V within 50km/s whichever is larger, dB/B=10%, or B within 1nT whichever is larger, dP/P=10%, or P within 0.1nPa whichever is larger) to ascertain macroscale coupling between current disruption and reconnection site during >10 substorm onsets (>188hrs of four-probes aligned within dY of +-2Re).

This requires absolute FGM orientation on one probe to 1deg (translated from 1nT in 10nT field, near the current sheet where flows and current disruption measurements are made).  This requirement can be broken up into the following components, where the addition of all components is less than the 1-degree total:

1. Probe spin axis inertial orientation shall be < 1 degree

a. ACS knowledge (FGM-to-spin axis) shall be <0.1 deg (apogee and perigee)

b. ACS inertial knowledge (Spin-to-Probe Z axis) shall be <0.5 deg (around 6 hours at perigee)

i. Deployment of the boom shall be <1 deg.

c. Magnetometer drift shall be negligible (drift is 0.2nT/300nT, or <0.03 deg, at perigee)

d. Contribution from probe magnetics shall be <0.1 deg (equivalent to DC stability <0.1nT at 2m) 

e. Boom stability shall be <0.1 deg 

f. Bus stability (Probe Z axis-to-Izz principle axis) shall be negligible

g. Time tag accuracy shall be <0.1 deg
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