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~ 2200 employees

PTB – National Metrology Institute

PTB / Braunschweig + Berlin

Founded 1887:

by Werner von Siemens & Hermann von Helmholtz

Braunschweig, Germany
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Ion Trap Development

• precise
• compact
• scalable
• integrated

Many-Body Physics 
with Trapped Ions

• symmetry breaking
phase transitions

• transport dynamics
• friction phenomena

User Facility „Ion Traps“
within PTB Quantum Technology 
Competence Center

• standardized
characterization of ion
traps

www.quantummetrology.de/quaccs

Quantum Clocks and Complex Systems

Optical Multi-Ion Clocks
with 115In+ and 172Yb+ 

• improved signal to
noise ratio

• shorter averaging time
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optical clocks

microwave clocks

Relativistic geodesy
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Ion traps for optical clocks

Keller et al. PRA  (2019) Nordmann et al. (2020)

Yb-ions trapped at Uni Siegen (2020)

• Temperature stability
• Micromotion compensation
• Multi-ion operation

TTrap< 1 K
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Current projects and partners

• IDEAL - integrated diamond ion trap • EVAQS advanced vacuum technologies

… just to name a few
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• QVLS – quantum computerATIQ – quantum computer
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http://www.bmbf.de/
http://www.bmbf.de/
http://www.bmbf.de/


Towards a „Clock on a chip“

• use synergies with quantum computers

• develop a compact, robust „optical clock on a chip“

• Our part: Ion trap with integrated photonics

Looking for

• UHV compatible components: fibers, connectors, …

• Integrated optical switches

• Fiber to chip connectors

• Miniaturized single photon detectors

Sandia National Laboratories

Ivory et al., arXiv:2011.12376v2, (2021).
Setzer et al., arXiv:2105.01235v2, (2021) 

Similar efforts:

7Image: ETH Zürich website

https://www.sandia.gov/quantum/Projects/tictoc.html
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