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Status of hyperfine spectroscopy



Alpha-2 Penning trap



Antihydrogen in Alpha-2 Penning trap
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Magnetic field in Alpha-2 Penning trap



Magnetic trap for neutral antihydrogen

Atoms in low-field-
seeking states 
remain trapped

Atoms in high-field-seeking 
states scape and annihilate 
with the walls of the trap
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ۧȁ𝑑 to ۧȁ𝑎 transition



Onset finding
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Nuclear Magnetic Resonance (NMR)



Nuclear Magnetic Resonance (NMR)

𝑓𝑐𝑑 =
𝑎

ℎ
ൗ1 2 −

− Τ𝛾 ҧ𝑝 𝛾𝑒+

1 + Τ𝛾 ҧ𝑝 𝛾𝑒+
≈ 655𝑀𝐻𝑧

• Τ𝑎 ℎ = Hyperfine splitting

• 𝛾 ҧ𝑝 = antiproton gyromagnetic ratio

• 𝛾𝑒+ = positron gyromagnetic ratio
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NMR electrode
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NMR transition measurement

ۧȁ𝑐 to ۧȁ𝑏
PSR transition to 
clean ۧȁ𝑐 state
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NMR transition measurement

ۧȁ𝑐 to ۧȁ𝑏 transition
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