
Quantum-based gyroscope for 
space navigation
Nuclear magnetic resonance (NMR) is a promising technology for future high-pre-
cision gyroscopes. Such quantum-based gyroscopes (QYROs) have the potential 
to be a middle-ground between the small form-factor of MEMS and the per-
formance of fiber-optics gyroscopes, making them extremely attractive for an 
application on small-to-medium space platforms. In this respect, DLR-GK is 
leading the PETER (Performance Evaluation Test Environment for qyRo) cubesat 
mission. The mission will host a QYRO along-side other reference units for an 
in-depth validation of its performance in space.

DLR-GK enables 
navigation and 
timing technology 
demonstration
Main focus
• Technology transfer from concept/

prototype to demonstration model 
• Project management and system 

design solutions
• Planning and executing AITV 

activities
Experience
• Space project system definition 

and design
• Prototyping of electromechanical 

and optical systems
• Simulations 

(MBSE, thermal, structural, etc.)
• ECSS compliant AITV from proto-

type to flight model. 
Facilities
• AIVT Laboratory with an 

ISO 8 Cleanroom
• Certified instruments and personnel

In-orbit 
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Implementation

PETER
Is a 16 U CubeSat with an intended 
mission duration of at least 6 months. 

Orbit
Low Earth – Sun Synchronous Orbit 
Apoapsis and periapsis height between 
400 and 1100 km.
Inclination angle > 90°
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Main payload - QYRO 
Vapor cell: Contains alkali metals and gyromagnetic 
isotopes that precess in response to a magnetic field.
Laser: Generates an optical beam that polarizes the alkali 
metal and the gyromagnetic isotope to facilitate the 
precession in the vapor cell.
FPGA & Electronics: Control, measurement and processing.
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QYRO’s Sensing Principle
Larmor precession frequency for Xe 
atoms       changes if there is an 
external rotation     of the apparatus.
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GALANT
Phased array antenna with 
multichannel GNSS receiver 
for interference detection 
and suppression, and 
attitude determination.
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Other payloads
• Galileo Antenna (GALANT)
• Reference gyroscope (RGYRO)

Platform ADCS
• Out of COTS

Onboard 
Computer Battery Pack

X-Band 
Antenna S-Band Antenna

COTS

Satellite Platform 
• Primary structure
• Secondary structure
• Command and data handling system
• Communications system
• Electrical power system 
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