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What is ALPHA? 
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ALPHA: 

Antihydrogen Laser Physics Apparatus 

Goals: 

 

• Create and trap 

antihydrogen 

 

• Perform 

spectroscopy on 

antihydrogen  

 

• Explore 

antisymmetries in 

matter and 

antimatter  

 

• Test CPT violation 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Summary of Projects 
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Projects: 

 

• Heater and 

Bakeout Control 

 

 

• Plasma 

Optimization 

 

 

• Setting Up 

Microwave 

Hardware 

 

 



Bakeout and Heater Control 
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Why Bakeout: 

Antimatter and Vacuums 

Antimatter and Annihilations: 

 

 

 

Need low pressure to in order to effectively trap antiprotons and positrons 

 

 

 

 

 

 

 

 

 

 

Given an estimated gas 

temperature of 10K and the 

length of of the experiment at 

15 minutes, a pressure of better 

than 8e-13 mbar is needed. 



Bakeout Hardware 
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Heater	and	sensor	placements.	



Previous Heater Control Schematic 
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Plasma Optimization 
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Three Body Recombination 

 

 

 

 

 

 

 

 

Anti-Hydrogen Formation 

 

Radiative Recombination 

 

 

 

 

 

 

 

 

Small, dense, and cold plasmas will maximize anti-hydrogen formation 

rates 
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Formation Rates 
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Rotating Wall 
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Uncompressed Plasmas 
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Partially Compressed, Centrifugally 

Separated  
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Fully Compressed Plasmas 
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Cooling 
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Evaporative and Sympathetic 

Cooling  
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Evaporative Cooling 
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Plasma Modes and Microwaves 
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Dipole and Quadrupole Modes 
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 Dipole 

 

 

 

 

 

 

 

 

  Quadrupole 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nondestructive Plasma Measurement 
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Magnetic Field Characterization 
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Positron Spin Flip 
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Microwave Hardware 
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CHAPTER 4. MICROWAVE INJECTION AND DIAGNOSTICS 72
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Figure 4.7: An out line of the microwave circuit used to int roduce microwaves into the

ALPHA apparatus via the internal horn antenna. Coaxial cables are indicated as solid

lines. The numbers specify the insert ion loss of various components over the frequency

range of interest .
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