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The Antihydrogen Laser Physics Apparatus 
(ALPHA) Collaboration
• Located at CERN antiproton 

decelerator (AD)

• Produces and traps antihydrogen

• Conducts spectroscopy and gravity 
experiments on antihydrogen
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Why study antimatter?

• Antimatter is the counterpart of 
matter with the exact same 
properties except opposite 
charge

• The amount of matter and 
antimatter in the universe is 
unbalanced – why?
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Why study antihydrogen?

• The 1s-2s transition 

- Extremely narrow

- Measured in hydrogen to 
incredibly high precision 
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Limitations of 1s-2s measurement

• Doppler shifts

• Transit-time effects

Faster atoms → broader resonance → lower precision
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Laser cooling 

• Doppler cooling using red-
detuned light (lower 
frequency)

• Lowers kinetic energy of the 
atoms → lowers temperature
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121nm light generation
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Laser cooling antihydrogen in ALPHA-3
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Summary
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Supplementary slides
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121nm light generation
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Silicon vertex detector
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Trapping antihydrogen
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(a) shows a schematic of the atom 

and mixing trap apparatus, while (b) 

shows the corresponding magnetic 

field structure.



Making antihydrogen
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