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Antiprotonic Helium
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Hyperfine Structure
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Laser-Microwave-Laser Technique
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Old cryostat:
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Where did we start..?
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Published in 2002:

First microwave scan with
new laser-microwave-laser
resonance method!
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A new Laser System

Pulsed Nd:YAG laser
532 nm, 200 mJ (C1)
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Advantages over previous system:

v narrow linewidth I =

100MHz

v' single mode, high shot-to-shot stability
v Long pulse length (more than 10ns)
v Unlimited time difference between the two laser pulses



New Value for the
p Magnetic Moment
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A few early resnlts have heen omitted
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Published in Physics Letters B in 2009:
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p>He - what's different?

= Microwave Spectroscopy with p*He" :

» precise determination of antiproton magnetic moment
> test of CPT invariance

= With p°He" :
» more rigurous test of QED theory
» new cryostat

» microwave cavities for the new SSHF transition frequencies

..No Improvement in precision achievable..



..the microwave apparatus..

v" correct field mode
v’ fixed central frequency

= v' measurements over
frequency range
~100MHz

Meshes equal magnetic field strength




Signal-to-noise ratio

Simulations of the

laser- and MW-

induced population transitions

== microwave-induced
(de)population of states
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== by solving Bloch equations
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M... 18x18 density matrix



Achievements with p’He
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Peak-to-total ratio
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summary

<> Antiprotonic “He

A few early resnlts have heen omitted

final result for the VALUE (my DOCUMENT ID TECN  COMMENT
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