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Motivation

• The matter-antimatter asymmetry problem

• The weak equivalence principle

𝑚𝑖𝑎 = 𝑚𝑔𝑔

• Many indirect measurement was done



Gravity for matter



Difficulties

• Problem of antimatter
• Hard to make

• Hard to store

• Problem of Gravity
• So weak



Competition among colabs



Competition among colabs

We kindly ask that you treat this 
addendum confidentially (within 
the committee) if possible.

-From ALPHA-g proposal



ALPHA



ALPHA

107 ҧ𝑝 + 7𝑋108 ҧ𝑒 → 38ഥ𝐻



ALPHA

• First measurement is done by ALPHA

• …But only ‘proof-of-concept’

In the absence of systematic errors, we can reject ratios of the gravitational to 
inertial mass of antihydrogen >75 at a statistical significance level of 5%; worst-
case systematic errors increase the minimum rejection ratio to >110



ALPHA-g

We kindly ask that you treat this 
addendum confidentially (within 
the committee) if possible.



ALPHA-g

Anti-Hydrogen
Synthesis trap

Anti-Hydrogen
Trapping trap

Analsis zone

5ms for 500mK ഥ𝐻



AE ҧ𝑔is (Antimatter Experiment: Gravity, Interferometry, Spectroscopy)



AE ҧ𝑔is (Antimatter Experiment: Gravity, Interferometry, Spectroscopy)



AE ҧ𝑔is 



AE ҧ𝑔is 



Gbar (Gravitational Behaviour of Antihydrogen at Rest)



Gbar (Gravitational Behaviour of Antihydrogen at Rest)
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Gbar (Gravitational Behaviour of Antihydrogen at Rest)


