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Aomic Phycs g-Factor of the antiproton
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Aomic Phycs g-Factor of the antiproton
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atomic Physics ‘Geonium: Single electron in a Penning trap
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Atomic Physics Single antiproton in a Penning trap
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LSS Flectronic detection of a single antiproton
omic Physics
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atomic Physics Cyclotron resonance of a single antiproton
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Larmor precession fre-
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G-Factor of the bound electron in H-like ions
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== 1 Measurement of the axial frequency

Atomic Physics of a single C’'-ion
I
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non-destructive detection at T =4 Kelvin
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AE,,E#SECS Quantum jumps of a single hydrogen-like ion

e Axial frequency depends on spin direction
due to continuous Stern-Gerlach effect
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atomic physics cONntinuous Stern-Gerlach effect

spin has magnetic
moment WL

e

magnetic bottle:
B(z) =B, + B,Z?
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magnetic energy:
Emagn(z) — iHBOi HBzzz

attractive or
repulsive force

axial frequency =
f (spin direction)




A.tfnics-:has[ics Double-Trap Technique for g-Factor Measurements

Principle:
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== G-Factor of bound electron

Atomic Physics in highly ChargEd iOnS
I | 1 —

- Measurement of the g-factor of the bound electron
with an accuracy of 7 x 10-1°
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Atomic Physics

Parameters of g-factor experiments

L 1 T
Electron C>* o7 Antiproton
(Van Dyck/ | (Mainz/ GSI) | (Mainz/ GSI) (proposed)
Dehmelt)

Magnetic glys/2 gls/2 gls/2 ghn/2

moment

g-Factor g=2.00... g=2.00... g=2.00... g=135.58...

‘Magnetic 0.15 mT/mm? | 10 mT/mm? | 10 mT/mm? | 230 mT/mm?

bottle*

Av, due to 1.3 Hz 0.7 Hz 0.46 Hz 0.25 Hz

spinflip
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* Measurement of the magnetic moment of the
bound electron with an accuracy of 7 x 10-1°,

* This experimental technique can be employed for
the measurement of the magnetic moment of the

antiproton.

‘ Improvement of accuracy in g, by six orders of magnitude I

‘ Important test of CPT invariance for baryons I




