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Science Objects (2)

Interaction with the Solar Wind
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- Spacecraft magnetic field requirement

-> not to exceed (NTE) 2 nT static and 0.25 nT variable
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Table 1 Magnetometer sensor performance (2 DDt H—)

Sensor type Dual tri-axial ring core fluxgates
Accuracy 0.05 % absolute vector accuracy
Intrinsic noise level 0.015 nT (most sensitive range)
Attitude knowledge Better than 0.05 degrees
Zero level stability <1nT
Dynamic ranges (digital resolution)? 512 nT (0.015 nT)

2048 nT (0.062 nT)

65536 nT (2.0 nT)
Intrinsic sample rate 32 vector samples/second
Radiation total ionizing dose (TID) > 50 krad (at component level)

4Measurement uncertainty is %2 of the digital resolution, or quantization step size.

-A—yhET HEE 125~ 400km
*MGSDT—AR—R%EEFH. (deepdipt &8, COERBITs2nTOR A FIvY
LU HEAZSAEEMEZEEHA. )
cf.) KB  2FKRIIZ +512nT D +2048nT
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Investigation Design (1)

PFDPU: a single hardware-redundant data processing unit
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Fig. 5 Schematic diagram of the Particles and Fields Package (PFP) and science instrumentation that it
services. The PFP Digital Processor Unit (PFPDPU) consolidates instrument power service, command, and

telemetry functions for the suite of instruments, presenting a single electrical interface to the spacecraft
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Investigation Design (2)
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Fig. 21 The MAVEN spacecraft and coordinate frames. The spacecraft payload +z axis lies close to the
boresight of the high gain antenna and the x and y axes are in the plane of the forward deck; the solar array
hinge axes are parallel to the payload x axis
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Fluxgate Magnetometer (1)

Ring core fluxgate magnetometer (FGM)

* 320 dynamic ranges
1) *65,536 nT ->ranges
2) 2048 nT ->range3
3) * 512nT->rangeo
- SfREE: 0.015 nT(16-bit A/D)
Flight model 1 (FM1) :15.2 kHz, Flight model 2 (FM2):16.3 kHz
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Fig. 8- [Schenfatithiafingle-axis fluxgate magnetometer (afterAcufia 2002) utilizing a tuned ring-core sen-
sor and a shared 2 f sense and feedback coil



Fluxgate Magnetometer
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Mag “Boomlet”
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Fluxgate Magnetometer (3)d“.ﬂugl
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Fig. 15 Simplified block diagram of one of the two identical MAVEN a/c heater electronics assemblies. The
tri-axial fluxgate sensor (/eft) is mounted on the MAG “boomlet” at the end of the solar array. The heater con-
trol electronics (right shaded portion) is contained on a single multilayer electronics board that is integrated
with the PFP instrument interface board (in order to minimize potential interference with sensitive analog
electronics). A transformer-coupled heater monitor is made available to the spacecraft engineering telemetry
so that the thermal power delivered to the MAG sensors may be monitored when the MAG electronics is
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Range Change Algorithm
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Performance d“.ﬂug!

A sensor with linear response may be characterized by the sensor model

[ s1(c; —o01) |
[B] =[A] | s2(c2 —02)
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B: a true field vector
A: a diagonal 3 x 3 matrix (orthogonality matrix)
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In-Flight Calibrations
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Data processing (1)

A preliminary MAG data processing pipeline
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Fig. 19 Flow diagram of the
preliminary MAG data
processing. Preliminary
processing is done prior to receipt
of supplementary spacecraft
engineering data (e.g., solar array
currents), reconstructed
spacecraft ephemeris, and
attitude kernels, to assess
instrument health and safety and
to estimate sensor zeros and/or
static spacecraft magnetic fields.
Supplementary engineering data
and reconstructed spacecraft
kernels are typically available

with a few days to | week delay 4
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