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The Compact Spaceborne Magnetic Observatory (COSMO) CubeSat mission is a 6U CubeSat, Vit s Sy Dty Ay

orbiting In low-Earth orbit, which aims to provide measurements of the Earth’s magnetic field _m el | =T
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for the next-generation World Magnetic Model (WMM). COSMO is equipped with two
optical rubidium scalar magnetometers within a triaxial coil system. Currents of a few mA are
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applied to the triaxial coil system on the cube to create modulation fields at designated E |

frequencies. Modulation fields enable extractions of the vector components of the Earth’s EREE R

magnetic field. This vectorization approach Is based on the triaxial modulation system T reslon 11 ﬂf“' o MW Wi‘ WW*

developed for SWARM’s absolute scalar magnetometer as a technology demonstration. A | v , S STR——— “ﬁ";joﬁ? i M MW'W ’“M W’ F mﬁ'

series of tests were conducted on our vectorized magnetometer at the NASA Goddard Space B modulated spectrum, BT RS VS H: 7 |

Flight Center Magnetic Testing Facility, which includes a three-axis 42 ft Braunbek coil * The Ct.jbe 'S made qf the Zerodur low thermal I | 1o~ e i"j‘jw'w W,M‘M‘sm“ M W"“ Wi WM‘M
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system that can zero out the Earth’s magnetic field and generate a designated magnetic field » The triaxial coil system is designed to be orthogonal 0%/ o [ 1073 y | W M,“ MW” W " M MWWW* WM\% N&’W

with high accuracy and precision in both magnitude and direction. Tests conducted in this to each other. Lo | | 1oms <> = f

facility were to assess and characterize the heading error, vector accuracy, linearity, and * The two scalars are placed at the center of the cube, 2:::2”0

spacecraft biases, which enable the calibration of the in-flight COSMO data. Furthermore, but do not align with any coils to avoid the dead | U Wikt | I ot Sl N8 °°:SEEW%WWWMWMW MWMWW

two star trackers are included in the payload system, which provides attitude to transfer from zone of the scalar.s.. R e e D = - N

the instrument coordinate system to an Earth-centered coordinate system. The accuracy and o Tg”e“c . A AR S, e | comsniesn

precision of the star trackers play a role in the quality of the magnetic field direction. 3 3 / | / y

Therefore, tests have been conducted under the planetarium and night sky to assess the star [Beoe| = |B + 2 B; cos(@;t) &| “— theitnoxs (B-8) = h;|B| cabion 1o

tracker’s performance and to measure the absolute alignment of the star tracker relative to the J=1 \ : ) Cova i - l - “

magnetometer. Modulation amplitude Modulation amplitude (Gravrand et al., 2001) e P AR e et

« The data processing procedure includes the calibration and offsets whlle some offsets and
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_ biases are In a vector form and some are In scalar form.
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 Tests are to assess and characterize the heading error, vector accuracy, linearity, and service provider at the end of this year. COSMO plans to be launched in Q1 2026.
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