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Abstract

The Small Scale magNetospheric and lonospheric Plasma Experiment (SNIPE)'s scientific goal is to observe
spatial and temporal variations of the micro—scale plasma structures on the topside ionosphere. The four
6U CubeSats (~10 kg) will be launched into a polar orbit at ~500 km. The distances of each satellite will be
controlled from 10 km to more than ~1,000 km by the formation flying algorithm. The SNIPE mission is
equipped with identical scientific instruments, Solid-State Telescopes(SST), Magnetometers(Mag), and
Langmuir Probes(LP). All the payloads have a high temporal resolution (sampling rates of about 10 Hz).
Iridium communication modules provide an opportunity to upload emergency commands to change

operational modes when geomagnetic storms oocur. SNIPE's observations of the dimensions, occurrence
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rates, amplitudes, and spatiotemporal evolution of polar cap patches, field-aligned currents (FAC), radiation
belt microbursts, and equatorial and mid-latitude plasma blobs and bubbles will determine their
significance to the solar wind-magnetosphere—ionosphere interaction and quantify their impact on space
weather. The formation flying CubeSat constellation, the SNIPE mission, will be launched by Soyuz-2 at

Baikonur Cosmodrome in 2023.
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Fig. 1. Imaginary picture of the SNIPE mission. SNIPE, Small Scale magNetospheric and

lonospheric Plasma Experiment.
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Fig. 2. Electron microburst precipitation observed by STSAT-1[18].
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Fig. 3. System configuration of the SNIPE mission.
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3.1 A AJAHl(Spacecraft Bus System)
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Table 1. SNIPE bus system specification

Subsystem Specification

Attitude determination Three—-axis attitude control by reaction wheels
and control subsystem

(ADCS)

— Field aligned attitude control during microburst observation

Accurate GPS system for position and velocity determination

Attitude information from Sun sensor, star tracker,
magnetometer, and Gyro

Attitude accuracy: < £1 deg

Command and data Communication between OBC and payloads with CAN BUS

handling subsystem
(CDHS)

protocol
Onboard flash memory: 4 Gbyte

Electric power subsystem
(EPS)

Deployable solar panel (44 W)
High capacity Li-polymer batteries (40 Wh)

Communication subsystem
(ComS)

UHF up/downlink: 437.5 MHz (9.6 kbps)
S-band up/downlink: 2,240.84 MHz (1 Mbps)
IRIDIUM communication (128 kbps)

Satellite propulsion
subsystem (SPS)

High performance micro-thruster (Cold Gas Thruster)
Del-V: ~50 m/s, Thrust: 20 mN

Structure and thermal

Dimension: 10 cm x 20 cm x 30 cm

subsystem (STS) Mass: 10 kg
Flight software (FSW) Cfs
Linux OS
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Fig. 4. SNIPE science payload. The SST, LP, and Mag are integrated into 1 unit.
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Fig. 5. SST energy spectra are obtained from isotopes, Ti204, Bi207, and Ba133. SST, solid
state telescope.
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Fig. 6. The Langmuir probe is attached the the backside of the solar panel.
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Fig. 7. Noise measurement of SNIPE Mag. The standard deviation of the noise level should

be less than 1 nT. SNIPE, Small Scale magNetospheric and lonospheric Plasma Experiment.
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Fig. 8. Concept of the IRIDIUM communication with SNIPE mission. SNIPE, Small Scale

magNetospheric and lonospheric Plasma Experiment.
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Fig. 9. The distance of the Sat-B with respect to the Sat-D in the along—track formation flying.
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latitude 70° (right).
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