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Parity Violation
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Parity Violation

P-conserving and P-violating
Berry Phases

enhancement factor !
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Interferometry



Atomic Beam Spin Echo



The ABSE-Principle
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Signal & Resolution
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Berry Phase



Berry Phase

Classical Mechanics

• Parallel Vector Transport
• on Path around exceptional Point

Quantum Mechanics

• transport Eigenstate on closed
curve in the parameter-space 

• Spin in a B-field:



Generation of a Berry-Phase



Berry-Coils: Resulting Fields



Berry-Spin-Echo

=> Eliminating the dynamic phase



The Experimental Setup



The Experimental Setup



Berry-Spinecho-Tube in the Experiment



Metastable-Source

Advantages:
• high inlet pressure 

=> high metastable yield
• supersonic expansion

=> cooling atomic beam
(narrow velocity distribution)



Metastable-Detector

HV ~ -2kV

He* e
-

HV ~ -3kV

Advantages:
• 100% detection efficiency
• Free of background

=> good S/N
• fast => Time-of-Flight measurement



Mechanical Chopper

time-of-flight  ~  1 / kin. energy

atoms at 
detector



Polarizer & Analyzer

• Sextupole magnet



Polarizer & Analyzer

• hexapole 
consisting of 
24 segments



Polarizer & Analyzer



First Measurements



First Measurements



Summary & Outlook

Summary:

 ABSE & Berry-Phases
→ APV

 Running Experimental Setup
→  first data

Next steps:

o Detailed analysis of Spin-Rotation-Data
o Spin-Echo-Measurements (symmetric setup)

- Change of the polarization direction
- Improvement of the magnetic shielding




