
Contents 

1 Introduction 1 

2 Fundamental Principles 7 
2.1 Antimatter and Causality 7 
2.2 Lorentz Symmetry and CPT 10 
2.3 Breaking Lorentz Invariance and CPT 13 
2.4 General Relativity and Equivalence Principles 18 
2.5 Breaking General Relativity and the Equivalence 

Principles 26 
2.6 'Fifth' Forces, B — L and Supergravity 30 

2.6.1 Gauged B — L Theories 31 
2.6.2 Af  >  2 supergravity 35 
2.6.3 5, V,  T  Background Fields 37 

2.7 Matter-Antimatter Asymmetry and CPT 39 

3 Antihydrogen 45 
3.1 Charge Neutrality of Antihydrogen 45 

3.1.1 Antihydrogen Charge Measurement 46 
3.1.2 Theoretical Principles 47 

3.2 Antihydrogen 15-25, 15-2P and 15 Hyperfine 
Spectroscopy 48 
3.2.1 Antihydrogen Spectroscopy 48 
3.2.2 Lorentz and CPT Violation 50 
3.2.3 New Background Fields 69 

3.3 Antihydrogen and Gravity 70 
3.3.1 Antihydrogen Free Fall 71 
3.3.2 Antihydrogen Spectrum and Gravitational 

Redshift 75 



4 Other Antimatter Species 

5 Summary and Outlook . . 

References 


