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New Space Gravity Field Mission #7
DLR

Observing the low-order time variable gravity
field with high temporal resolution using
CubeSats constellations

» Response to DLR Agency Call on satellite
concepts for EO

= Mission Type Il
(max. 30 Mio € without launch)

= New Space Approach
(reduced ECSS standards)

= |nitial funding for a feasibility study 200k€

» Launch 3 years after feasibility study




Why Sensoris? 4#7
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Limitations of MAGIC.:

» Costs: two satellite pairs are expected to cost over 1 billion €.
* Temporal resolution is limited to 1 month or 5 days.

= Solutions are limited by background modelling.

Sensoris addresses these challenges by:

= the utilisation of shelve products and consumer electronics for space applications in
order to create smaller, lighter and more cost-effective satellites,

= provide temporally high-resolution (daily) gravity field solutions,

* maximise the added value of the future GRACE-C and NGGM missions by
addressing the problem of limiting background modelling and

» generating redundancy in gravity field determination and thus increasing resilience
to failures.




Technology #7
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= Based on the VIBES Pioneer

» Bremen's 1st Student-Built Satellite to improve the optical performance of spacecrafts
using consumer electronics

= One of eight European projects for a free launch opportunity by DLR

» Launch scheduled for 2025 to a 500km sun synchronous orbit
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Timetable and long-term perspective #7
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Long-term:

= Scalability: 64+ satellites to increase to half-daily or quater-daily solutions
= Accelerometry possibly using guantum technology

» Low-low satellite-to-satellite tracking (compact LRI)




Space segment #7
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Baseline concept for the satellites

* CubeSat satellite platform (3U)

» Anticipated cost per satellite: 500K €
» GNSS as primary observation

» Accelerometry optional

Baseline concept for simulation:

* High-low satellite-to-satellite tracking
» Low Earth Orbiters (< 500km)

» Polar orbit

» 16 satellites




Ground-track coverage #7
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Simulation #7
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The Challenge #7
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Open questions for the feasibility study... #7
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» Usability and TRL of consumer electronics

= Adaption of the VIBES prototype

= Orbit configuration

= Number of satellites per orbital plane required to achieve daily solutions
» Payload requirements

= Accelerometry

* Performance




Summary

= Sensoris is aiming at improving the temporal resolution of gravity field

solutions and addressing the problem of limiting background modelling.

* |t Is complimentary to the MAGIC constellation and generates
redundancy for gravity field observations.

» Retrieving the daily signal variations will be a challenge but
» the concept is scalable (more satellites),
* miniaturization of ranging instrumentation is part of the study.

= Start of the feasibility study is expected for October 2025

i DLR



THANK YOU

Matthias Weigelt (matthias.weigelt@dIr.de)

i DLR
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