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QB50 Mission

Scientific Payloads

Current Design

The QB50 mission is an international network of 50 CubeSats,
set to be launched into the lower thermosphere to take
measurements of its composition. This network of satellites
will provide a low-cost way to explore this part of the
atmosphere, as there is currently little known information. The
mission is headquartered at Von Karman Institute (VKI) in
Belgium, where they are coordinating with universities from 31
other countries.
The CubeSats will operate at an altitude of 200-380 km, in an
approximately sun-synchronous orbit between 10am and 2pm
local time, collecting data for at least three months.
Most of the QB50 CubeSats will accommodate one of three
different sensors that are to be flown as scientific payloads, in
addition to thermistors. Two of the US teams will be working
with the Ion-Neutral Mass Spectrometer (INMS) and two will
be working with the Flux-ϕ-Probe Experiment (FIPEX). The
data collected from the QB50 mission will provide the science
community with a great deal more information as to what the
lower thermosphere is like, and will assist in increasing the
technology readiness level for future space science missions.

Flux-ϕ-Probe Experiment [FIPEX]

Structure

FIPEX is an oxygen flux probe developed by the Technical University
Dresden, DE. FIPEX is able to distinguish and measure the time resolved
behavior of atomic and molecular oxygen as a key parameter of the lower
thermosphere. Atomic oxygen is the dominant species in these regions
and therefore its measurement is crucial in the correlation and validation
of atmosphere models.
FIPEX in the QB50 mission is an extension of FIPEXonISS - an experiment
launched on the STS-122 (1E) Shuttle flight on 07 February 2008, which
deployed on the COLUMBUS External Payload Facility on the platform
EuTEF (European Technology Exposure Facility). It provided the first
measurements of the time resolved behavior of atomic oxygen and
oxygen molecules. The next natural step would be a time and spatial
resolved measurement, which is possible with QB50.

Between the four US teams, three designs are
currently in development. Two designs utilize both
wing and dart panels; One utilizes only wing panels.

Ion-Neutral Mass Spectrometer [INMS]
INMS is an ion and neutral mass spectrometer developed by
the Mullard Space Science Laboratory, UK. It is designed to
measure the composition of the dominant atmospheric
species: O, O2, N2, NO. These measurements include mass
density, temperature, and wind velocity.
A prototype of INMS, the Charged Particle Spectrometer
(ChaPS), is scheduled to fly on TechDemoSat-1, a one meter
cubed satellite from Surrey Satellite Technology Ltd, later
this year. ChaPS will help demonstrate the use of a compact
instrument to detect electrons and ions, on a satellite where
mass and power are at a premium, compared to
conventional mission architectures.

CubeSat Requirements
All of the CubeSats in the QB50 mission are required to
comply with CalPoly CubeSat specifications, as well as
the guidelines set by VKI. Key top-level mission
requirements include:
1. Satellite shall have a lifetime of at least 3 months
and the payload shall take data for at least 2
months.
2. Satellite shall point the instrument into the ram
direction within +/- 10 degrees and have a pointing
knowledge of at least +/- 2 degrees.
3. Cubesat shall have a Footprint of 100 x 100 +/- 0.1
mm and a Height of 227 +/- 0.1 mm
4. Cubesat shall supply 1.89/0.8 W of power to the
FIPEX/INMS for at least 50% of the orbit.

Attitude Determination and Control

Ground Station Network
For the QB50 mission, satellite ground stations
have been divided into networks in order to
maximize downlink time, as the orbit precesses.
The QBUS network includes Ann Arbor, MI;
Aricebo, PR; Boulder, CO; Cambridge, MA; and
Stanford, CA. This allows for a mean data
transmission rate on the order of 35-55 Mbs per
day, depending on altitude.

Flight Heritage

Electrical Power
For the two wing / two dart deployable solar panel
configuration, it can be shown that power requirements
will be met for the entire duration of the mission.

